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Exceptional performance under the most rugged combat 
conditions is provided by BG gas turbine igniters and 
thermocouples. Meeting the specific requirements of 
gas turbine engine manufacturers and the Armed 
Services, readily accessible for economical maintenance, 
BG igniters and thermocouples are the choice of 
engineering and maintenance personnel. 


AKKOJET 


For inlormolion on these and 
other BG products write to 




136 West 52nd Sfreet 
New York 19, N lY. 


CENEtAl OFFtCeSi LOCKHEED AIK TEJtMINAl EURBANK. CALIF. STANirT 7-3411 



Inflaiiible air valves . . . modulating type fuel control valves . . - automatic blower over run after shut-down . . . 

sinipler-lhan-ever push button operation . . . interchangeability of components or complete units — 

these headline the brand new Janitcol S-dOO heater packages, live of which heat the 

new C-1 19H. The inflatable air valves shown above represent the latest simplification of air intake 

control, and have proved themselves in the severest tests, Modulation of fuel supply is 

another important innovation; the system idles during periods of low heat demand, thereby 

avoiding the sodden temperature changes which would normally be experienced with on-off cycling. 

Of particular interest to airframe builders is the completeness of the package, furnished ready to 
boll in place, vittuallv ready to "plug in." Interchangeability not only streamlines the installation work, 
but in addition, provides a new operational simplicity factor. 

This newsworthy heater is backed by Janiirors 36-year fund of experience, which can be placed at 
your service the moment you call in your J-anitcol representative. 

Janitroi 
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UNITED STATES AIRFREIGHT ROUTE NO. 100 CABLE AODRESSi FlYTIOER 


July 16, 1952. 


Mr. StnArt Grant, 

MTtg. and SEtlee Promotion Mgr,, 

WAIfPER SIDDE & COMPiOT, INC, 

BelleTllle 9, JerseT- 

Sear Mr. Grant: 

Snrrlral of the fittest competition in the airfrel^t 
indnstry has tanght us the unforgettable lesson that any- 
thing less than the best is Inadequate in keeping maximum 
payloads in the air. 

Ve selected Eidde apparatus only after ve had conducted 
thorou^ tests of yours as veil as other extinguishing equip- 
ment. Sldde stood out as the outstanding performer. 

Eidde equipment is now steindard on our ships and in our 
Tumgar e, Ve feel ve have made a wise choice. 


Sincerely, 

ao 

A1 Goldberg, 

Superintendent of Malnteziance. 
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fi-r for7m 

' 1041-C Steotlle 

m I 1 041-M Mycalei 

1 1 1041-D Alumifio 

r— L (AN 4164-2) 


for 7 mm cable 
1099-C Steolilo 
1099-M Mycalex 
1099-F Phftnolic 
1099-D Alumina 
(AN 4164-1) 

9/16" tnd 1" sleeves 
only, without springs, 
are also available 
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TERMINAL COLLARS 


Used with all Ifs" connectors oi 


for mililory trucks 
I Jl ^ ond tonks 


J-L 


for 5 mm cable 
SP420 Steotite 
CC4025 Mycalex 
CC4006 Alumina 


for S mm coble , 

CC4017 Steatite I 

CC4020 Mycolei I 

CC4013 Alumina eC I 

9/16" and 11/16” sleeves 1 

only, without springs, 
re also available 
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Up FohTse Big FUce 



(iQ^ 


Dramatio contrast to thoaa early days of flight 
is this F.86D, latest version of the North American 
Sabre Jet. now in prodnetiorv. It is rated in the nearly 
700 MPH class. Sister models of the 'D' have played a 
vita] role in the air war over Korea, having accounted 
for a great number of the Red MiG’s shot down. 


0 Superiority of the Sabre can be attrib- 
uted, in part, to new features such as the 
“brain box” — a new development intro- 
duced on the F-86D model. Among other 
things, the “brain box” automatically con 
Crols the flow of fuel through the engine to 
bring about the best possible performance. 

Phillips Petroleum Company, as one of 
the country’s largest suppliers of aviation 
fuels, has kept pace with these new devel- 
opments providing fuels for the very latest 
super high speed planes ... for like any 
engine, an airplane engine is only as good 
as the fuel that powers it. Phillips also 
supplies great quantities of 11S/14S grade 
aviation gasolines. 


Rely on Phillips for dependable, high- 
performing aviation products. 


AVIATION DIVISION 
PHILLIPS PETROLEUM COMPANY 
BARTLESVILLE. OKLAHOMA 
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A valuable plus is yours when you specify Flex- 
onics stainless steel flexible metal hose, bellows, 
ducting or flexible connectors. The design of 
every Flexonics assembly is checked, double 
checked and proved in extensive modern labora* 
tories before it goes into the aircraft. In the 
Flexonics labs special testing machines simulate 
actual flight conditions of heat, cold, vibration 
and flexation . . . safely prove the unit on the 
ground with>out endangering valuable lives and 
equipment aloft. Coupled with Flexonics Cor* 
poration’s unmatched manufacturing experience, 
the laboratory-proved ability of Flexonics as- 
semblies to take it is another good reason for 
specifying "Flexonics” for all flexible stainless 
steel components. 

Your Flexonics representative will be pleased 
to go over your requirements with you. 


FlexonSc 
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NEWS DIGEST 



Domestic 

Robot pilot flew a Lockheed QI'-80 
jet drone through a radioactive cloud 
set off by an atomic explosion last week 
at Nevada proving grounds. Developed 
by Sperry Gyroscope Co., the robot 
system pilots the drone by radio and 
radar signals sent from two ground 
stations or from a nearby director air- 

First synthetic lubricant for jet en- 
gines approved under U. S. military 
specifications has been dcvcltmcd by 
Standard Oil Development Co., an 
affiliate of Standard Oil (New Jersey). 
Known as Ksso Aviation Turbo Oil 15, 
the nesv lubricant is being used in the 
Pratt & Whitney JS7, and is the only 
oil approved so far for Cnrtiss-Wright’s 
J65 Sapphire. A parallel development 
(EAT055) was carried out in Great 
Britain bv the Esso Development Co,, 
Ltd. 

Merger of Tenico Aircraft Corp. and 
its subsidiary, Luscombe Airplane Corp., 
was approved this month by stock- 
holders of the two firms. 

A $7-niillion contract was awarded 
Lockheed Aircraft Corp. last week by 
Varig, pioneer Brazilian airline, for pur- 
chase of three Turbo-Compound Super 
Constellations. 

Atomic submarine thermal reactor 
prototype plant is in its first phase of 
operation in tests that could aid in 
developing reactors for nuclear-powered 
aircraft engines. 

Accident-free flight operation for 


more than a year was completed recently 
by Militars' .’\ir Transport Service’s 
Pacific Disision. carrying an estimated 
215.000 passengers and 15.000 tons of 
cargo and mail in a period of 115.000 
flying hours. 

First aircraft ni.iintenanee check sys- 
tem to be designate-' as standard for Air 
Force and Navv has been adopted for 
tlie inspection of DC-0 military trans- 
ports. 

SLi-engine Coi.vair XC-99, double- 
deck cargo transport, has flown 2,000 
hr. in Air Force operation, carrying 
freight at a reported cost of 11 cents 

Mohawk Airlines and the Air Navi- 
gation Development Board have con- 
firmed an Aviation Weex report (Jan. 
26 p. 10) that the canier will be the 
first airline equipped with fleetwide in- 
stallation of distance measuring equip- 
ment (DME), loaned to Mohawk bv 
ANDB. 

Tlirec-raan crew of a California East- 
ern Airways cargo DC-4 ditched in the 
Pacific recently after two engines failed. 
All aboard escaped in life rafts. 

Civil aircraft shipments totaled 365 
planes valued at S17.7 million last Janu- 
ary, compared to 254 airplanes valued at 
$16.7 million during the preceding 
month, CAA reports. Engine ship- 
ments totaled 583, a 12% increase over 
December, 

Lockheed Aircraft Corp. established a 
"Lockheed Leadership Fund" this 
month to finance 20 four-year college 


scholarships for studv in airplane engi- 
neering and manufacture. 

Export sales of civil aircraft last 
February totaled 28 planes valued at 
$334,237, nearly double the $173,337 
value of 24 units e.xportcd during the 
preceding month, according to AIA. 

Navy’s 250th sss'eptwing jet Cougar 
was tested recenth’ bv Grumman Air- 
craft Engineering Corp,, Bethpage, 


Financial 

Northwest Airlines earned a net in- 
come after taxes of $1,789,357 last vear 
from revenues totaling $61,552,580: 
1951 net income was $1,785,671 from 
revenues of $6,867,320. 

Capital Airlines reports a $5,016,081 
total for February operating revenues, 
higliest for that month in the carrier’s 
26-year history. 

International 

Sabena Belgian Airlines has taken de- 
livery of its second 77-seat Douglas 
DG6B. By May 10, the carrier is 
scheduled to receive six of eight DC- 
6Bs on order, enabling Sabena to in- 
crease New York-Brussels flights to 
nine trips a week and permitting a 75% 
boost in trans-Atlantic seat capacity 

Four Convair-Lioer 340s have been 
ordered by Real Transportes Aereos for 
operation over the Brazilian airline’s 
domestic routes and to Uruguay and 
Paraguay. 
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THERE’S A BIG DIFFERENCE 


...in Clamps, too! 

The big difference in clamps used in the 
fabrication of sheet metal riveted and welded 
sections of aircraft is precision. Monogram 3-H 
Safety Clamps are precision-made to do a 
precision job and offer many big advantages: 

• N eedles always uniform. 

• Needles maintain true alignment. 

• Greater spring tension. 

• One piece construction. 

• Safe, will not fly apart. 

• Sturdier, last longer. 

• Proten in 12 years use. 

Write today for catalog on the many types and 
sizes of Monogram 3-H Clamps and applying 



MONOGRAM H 


MANUFACTURING COMPANY 

8SS7 Htguera Street, Culver City, California 





Wasliington Roundup 


PcQcs Gnd Ecoriomy 

Two late developments indicate the Administration i; 
going to tome forth with a thoroughly rehashed defense 


sia's peace offensive in cal- 
, . lliis doesn't mean the 

Administration has thoughts of scotching defense and 
arming for an era of peace. In fact, spokesmen such as 
,'\rmed Senices Committee chairman Sen. Lcscrctt Sal- 
tonstall are cautioning on the need to keep up a strong 
defense position, But, points such as these are being 

» That Russia’s peace approach, supported by more than 
’ ’ " . ■ e of the urgency out of the 


President Takes Control 

President Eiseiiliower. uith the ads'ici 
functioning National Security Council, 1 
hold on tlic defense program. Indicatio 
• The President flatly stated to a news 


words, probably takes 


iitcd to his personal intc 
1: "It is accurate for me t 
tion's security have been 
e first two montli.s of 


• Tliat these two factors point to a switch in defnisc 
missile research and less on^ha’nd grenadL 

the cxttli'^os'ts ofVe^ng up a broad°hid'ust’rial bL“e atd ily anTii 
aim. instead, at getting end items as efficiently and cco- the rale. 


■ this'.^dministration." 
lie Security Council, not 


ts with Presidi 
approval, this position is likely to draw .substantial s 
port in Congress- Sen. Styles Bridges, chairman of 
,\ppropriations Committee and an Armed Services s 
committee on aircraft procurement, plans to go into 
question of opening second and third production sourc 

Defense and Politics 


by Democratic spol 
Sen. Stuart Symingt 
fense; If there is ai 
Eisenhower Adminis 




"One of my early concerns was to devise meaiis to 

■■ ' Council. ... 

iratioii. tlic ecu 

two meetings per week are 
from this schedule that we 
devoting concentrated attention to security questions. 
"In addition to studying tlie status nf the nation’s 
scairitv program as reported at the end of 19f2, the 
council has been appraising tlie cost of Hie security jne- 
grams, the impact of that cost on the nation’s economy, 

of the currmt year and of subsequent years. . . 

fense Department in his reply: "You are also aware of 
the stndv now in progress in the Defense Department 
on the organizational phases of the problem affecting that 
department." But the President made it clear that he 
and tlic council would "evaluate" the necessity for "fun- 
damental’’ organizational changes, as well as "calculated 
risks” to be taken in tlie defense program. 

Tliis marks a change from tlic Truman Administration; 




Council: The defense progi 
economy, instead of liee 
oicrwhclmingly dominate. 

• Secretary of Defeii.se is tl 
U. S. anned st 
igtheiicd voice 
dent. Secretary of State, Secretary of Trca 
of Mutual Security and Director of Defense 


iri'tobilizat^om 

haimian of the 



INDUSTRY OBSERVER 

► Republic Aviation's F-84F TTiunderstreak is cunentlv redUned at Mach 
1.18. Tachometer is redlincd at from 5,000 to 7,250’ rpm. and again at 
around 10,000 rpm. Normal cruise for the British Sapphire is 8,600 rpm., 
normal cmise for the Wright J65 venion of the Sapphire is 8,000. 

► Beech Aircraft has a project to fit its T-36A trainer with turbojet engines. 
Tliis version would be known as the T-36X. 

► Navy has confirmed Aviation Week's prediction (.Apr. 6, p. 11) that the 
Gnimman FI OF Jaguar production program would be eliminated and only 
a dozen service test models built. Some of the reported difficulties in the 
aerodynamically balanced “platypus" T-tail on the Jaguar are expected 
to be solved by switching to a conventional horizontal tail, 

► C.A.A is preparing a flight test program with a Hvdro-Aire automatic 
nonskid braking device on one of its DC4s at Oklahoma Citv flight 
test center. Northwest Airlines is operating the device on its Boeing 
Stratocruisers. 

► Dc Ilavilland is studying a modification of the wing air intakes for the 
Comet’s Ghost turbojets to provide more air during takeoff when the 
wing is at a high angle of attack. Comet operations to date indicate the 
high angle of the wing screens part of the inlet during takeoff and reduces 
air flow to the engine. 

► Douglas .Aircraft's new Navy attack bomber design— the XA4D-is 
scheduled to be powered by advanced versions of the V'right J65 Sapphire 
slated to deliver approximately 8,000 lb. static thrust. 

► Douglas Aircraft’s new tnrboprop-powcred transjxjrt, tlic C-I24X, is 
to be powered by advanced versions of the Pratt & Wbitnev T34 single, 
unit turboprops that probably will be rated at 6,000 eslip. Tlie C-124X 
will have a completely pressurized fuselage to enable its use as a personnel 
transport in addition to cargo work at the high altitudes where turboprops 
are most efficient. TTie YC-124B to be powered bv earlier T34 turboprops 
will have only a pressurized cockpit and will be used onlv for cargo or 
aerial tanker operations. 

► Grumman’s XS2F-1 anti-submarine warfare plane has excited interest 
among feedcrlinc operators for possible modification into a transport to 
replace the DC-3. Biggest problem would involve fuselage modification 
to get the 28-passenger capacity sought by feeders. Don NvTOp, former 
C.AB chairman and now Washington representative of local service air. 
lines, will discuss the possibilities with Grumman. 

►International aviation circles arc talking about IC.AO AA'orking Paper 
No. 144, which analyzes 50 million hours of aircraft engine operations and 
contains a theory of direct relationship between engine complexity and 
frequency of inflight propeller feathering, indicating engine failura in 
flight. Tlie analysis taps the Pratt & Whitney R1830 engine (DC3) as 
the most reliable, with a frequency of one feathering every 24,000 hr. of 
engine operation, as compared to P&WA’s R4360 engine with one feather- 
ing every 1,200 engine hours, 

► One little-known difference between the British and C.AA over jet 
transport certification is that the British want a speed onlv 15% higher 
for the V-2 condition of flight, tlian for the 'V-1 takeoff condition, wliile 
CA.A is liolding out for a 20% stepiip from V-1 to V-1. 

►United will modifv' all its 66-seat, five-exit, three-abreast-seating DC-4 
aircoaclies to seven-exit, bvo-abreasl, 64-seat configuration bv December. 
'I’his is tlic final compromise settlement between CAB and the airline, 
first reported in Aviation Week Mar. 2. p. 37. United president W. A. 
Patterson, after seeing militarily classified NACA crash-fire movies, last 
Nmember defied CAB minimum economic coach-fate sealing require- 
ments by cutting his coaches back to 54 passengers. 


WHO'S WHERE 


In the Front OflSce 

Thomas A. Mu^liy has been appointed 
vice president-special assignments o! Repub- 
lic Aviation Corp., Famiingdale. N. Y. He 
has been succeeded as works manager bv 
D. K, Tasker. 

John David Wright is the new president 
of Thompson Products, Inc., Cleveland, suc- 
ceeding Frederick C. Crawford, who has 
been elected chairman of the board. 

C. Hart Miller resigned this month as 
executive vice president and general man- 
ager of Piasceki Helicopter Corp., Morton, 

Willis Player has been named vice presi- 
dent-public relations of Northwest Airlines. 

Jack G. Allen has been appointed a vice 
president of Bingham-Herbrand Corp., Fre- 


Delta-C&S Officers 

C. E. Woolman will be president of the 
merged Delta and Chicago i Southern Air 
Lines and Carleton E. Putnam will be chair- 
man of the board of directors after the two 
carriers are consolidated about May 1. 

Other officers of the combined companies 
will be; Sidney A. Stewart, executive vice 
president; Charles H, Dolroo, vice presi- 
dent-operations; LaigU C. Paikct, vice 
president-traffic and sales; Thomas M. Mil- 
let, assistant vice president-traffic and sales; 
Junius Cooper, vice president-finance; Todd 
G. Cole, vice president-comptroller: Richard 
-Maurer, vice president-legal; Robert H. 
Wharton, assistant to the president, and 
W. T. Beebe, personnel director. 


Changes 

Bert J. McNamara lias been promoted to 
purchasing manager of Pratt & Whitney 
Aircraft. East Hartford, Conn. C. E. Holt- 
singer is PfrWA's new assistant to the 
general manager, and Donald L. Brown is 

Arthur I, Lusk, former director of North- 
rop Aircraft guided missile development, has 
been appointed chief engineer of Rosan, 
Inc., and Rosan Engineering Co., Newport 
Beach, Calif. Robert D. Weber has been 
named direetor of engineering for the two 

Robert W, Lake has been promoted to 
director of sales fot Seaboard and Western 
Airlines. 

William R. Walker is Jack & Heintz' 
new Washington, D. C., district manager, 

Joseph M. Lubin has joined the Air 
Transport Assn, as a public information 

Paul Forsythe and John Mom's have been 
named engineering directors of Western 
Gear Works. Lynwood, Calif. 

Max 'Van Baarcn has been appointed pur- 
chasing agent of Mohawk Airlines. 

F. G. Lundgard has been promoted to 
service manager of the Aircraft Hydraulic 
Division, Sundstrand Machine Tool Co., 
Rockford, 111. 
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Chance Vaught Aircraft 


DAUas, rexAS 


DIVISIONS OF UNI7FO AIDCItAFr COftPOAAl 




America’s acliievemenls in tlie world of aeronautics liave built 
an enviable reputation tliat readies to the four corners of llie earlli. 

A prime factor in building this global reputation has been per- 
tislenl researdi for belter materials . . . belter fabrication . . . and 
belter pniiluetion melbuds. 

To Progress through Research is a constant in Rlieeni devel- 
opment and manufacturing. Our facilities are available. 


HllEEM — Aircraft Dicision. Dowaey, California . . . Hrtearcli and Uerelopmenl. fThillier, California 


imerim progress in amtion 
is rfspnM 

akm er the compass poiols 


AVIATION V^EEK 


Pentagon in Uproar, Warns . . . 

New Air Power Plan Would Scuttle SAC 

* Adniiuixtration favors 



Secretary Charles E. Wilson (center, dark suit), USAF Secretary Harold E. Talbott (right) 
and USAF Vice Cliicf of Staff Gen. Nathan F. Twining (catreme left) preceded disclosures 
of Administration plans to make heavy cuts in bomber program. 


fighters over bombers. 

• Also wauts cut back on 
second-source output. 

The Pentagon seethed last week with 
basic conflicts over the future of mili- 
tary aircraft production. 

Defense Secretary Charles E. Wil- 
son. storm center of the cunent mili- 
tary debate, attempted to lower an iron 
curtain of secrecy over the Pentagon. 
But despite threats of courts martial 
for military officials making “unauthor- 
ized disclosures,” news of the following 
ma|or battles seeped out of the Pen- 

• Conflict between Wilson and the Air 
Force over future USAF policy. Wil- 
son would like to slash jet bomber pro- 
duction heavily and concentrate on 
fighters and defensive missiles to bolster 
air defense of North America against 
threat of Russian atomic attacks. USAF 
is bittcrlv resisting what it terms “a 
Maginot Line” concept of air defense 
and warns that neglect of its jet 
bomber striking force would be court- 
ing national disaster. 

• Conflict of Wilson’s Detroit auto- 
mobile manufacturing philosophy of 
defense production and the industrial 
mobilization program backed by the 
Air Force. Navy and aircraft industry. 
Wilson wants to reverse the industrial 
mobilization policies established during 
the Defense Department regimes of 
George Marshall and Robert Lovett in 
favor of narrowing the military indus- 
trial ba.se, eliminating licensee and sec- 
ond-source production, and scrapping 
staiidbv plants and reserve tooling. 
Wilson wants primary mobilization re- 
liance on quick conversion of civilian 
plants to military products. 

Military and aircraft industry produc- 
tion experts point out that tliis "De- 
troit philosophy” was proved fallacious 
by the bitter experience of World War 
It and the present Korean emergenev 
when it took at least two years to con- 
vert auto plants to military products or 
establish new military production facili- 
ties. 

• Conflict between the Republican 
economy bloc in Congress that favors 
immedi.ntc drastic defense slashes based 


on the current Russian “peace” offen- 
sive and a combination of bipartisan 
congressional leaders and military brass 
opposed to major reductions in mUitary 
production and armed strength. This 
combination believes current Russian 
policy is aimed at stimulating a critical 
reduction in the U. S. defense effort. 

► Capitol View— Washington reaction 
to portions of the defense debate leak- 
ing across the Potomac ranged from 
opinions that “Wilson is a worse De- 
fense Secretary than Louis Johnson” to 
a feeling that the Republican regime 
eventually will emerge with a militarily 
sound and econoniicaliy feasible de- 
fense program. 


MiG-15 Sooo{> 

A trained observer who saw the 
first intact MiG-15 to reach Allied 
hands in Western Europe has 
sketched its important features for 
Aviation Week readers. Turn to 
pages 17, 18 and 19 for description 
and drawings. 


Some observers believe that the Wil- 
son regime is nut to make an impressive 
fiscal 1954 budget showing on Capitol 
Hill regardless of the real effect on the 
armed forces or an actual waste of 
funds in programs already too far ad- 
vanced to offer a chance for real 
economy. Other observers believe the 
Pentagon budget pruning is a selective, 
orderly process proceeding .along the 
broad lines of the Campbell Report 
(Aviation Week July 28, p. 12). 

Although USAF Secretary Harold 
Talbott has made no public statement 
on his views in the current debate, in- 
dications are that he is backing Wil- 
son’s position against that of USAF 
military leadership. 

Talbott recently conferred with Stra- 
tegic Air Command boss General Cur- 
tis Lemay at Omaha and Air hfateriel 
Command brass at Dayton on the pro- 
posed cuts in jet bomber production, 
lie also visited key SAC bases at Cars- 
well AFB, Texas, where the bulk of the 
B-56 atomic bombers arc kept and 
McDill AFB, Fla., where the first B-47 
wings arc operating, 

Lieut. Gen, Orval Cook, Deputy 
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ncwlv appointed Assistant Air Sec- 
retary for Materiel Roger Lewis were in 
Dayton last week reviewing USAF's 
]Hoduction acceleration insurance pro- 
gram and other targets of k\'ilson's 
production view's. 

► Special Missimi-USAh' hastily can- 
ccl«i its budget presentation to De- 
fense Under.sccrctan' Roger K\cs and 
other key men on Wilson’s staff last 
week. Instead Kves and US.-\1'' Under- 
scctcbiry James Douglas flew to SAC 
Headquarters in Omaha for special 
briefing by General I.cMav' on the jet 
bomber ptograin. The Kycs-Donglas 
mission n'as intcrisretcd as another ef- 
fort by USAh' to consince the W'ilson 
regime that the jet bomber program is 
a vital part of the U.S. defense pro- 

Origin of Wilson's ojjposition to the 
USAh' jet bomber program is not cleat, 
but ironically it seems to stem at least 
partialh- from the Project Lincoln re- 
port, an air defense study done bv 
Nlassachiisetts Institute of Technology 
under USAF contract (.\\ iatiox \\'kek 
Mar. 23. p, 151. 

Some observers believe his s icss's also 
are influenced by the fact fighter air- 
craft arc much less expensive than 
multi-jet bombers and a better super- 
ficial showing of economy can be made 
by eliminating expensive bomber pro- 

If the ruling against USAF’s jet 
bomber program stands, it probably will 
invoh'e eliminating the B-d7 programs 
now underway at Lockheed’s Marietta 


Total B--17 program would be cut by 
about •fOO planes. Remaining B-47 
production would be concentrated at 
Boeing’s Wichita Division. A huge 
network of snlx,'ontractors enlisted to 
sup|»rt the Marietta and Tulsa pro- 
grams would also be eliminated under 
the proposed program. 

► Recalls Woodring Decision— Boeing’s 
B-S2 Str.itofort program also would be 
reduced to little more than a service 
lest mmntity (probably fewer than 2f1 
aircrahl from the major B-52 produc- 
tion program now scheduled for the 
.Scittic plant. 

.Mthough Wilson’s primary intcre.st 
in air defense niav result from the lower 
unit cost of fighter aircraft, the Project 
Lincoln study estimated the cost of an 
adequate continental U.S. air defense 
at between S16 and S20 billion. 

Militiur obscrs'crs also recalled a 
similar decision by Secretary of \\'ar 
Ilarrs' Woodring in the mid-Thirtics 
that ordered the then .Army .Air Corps 
to buy cheaper fighters, trainers, iignt 
honibcrb rather than more expensive 
Boeing B-17 Flying Fortresses. This 
decision was credited with retarding the 
B-17 deselnpmcnt program by seseral 
\cars in the critical period just before 
\\ orld W'ar II. 

W'ilson outlined his industrial mobi- 
liziition philosophy in a supposedly "off 
the record" luncheon for Pcntilgon re- 
porters that quickly became a matter of 
record. His s'iesvs are based on the idea 
that a rclathclv small aircraft industry 
operating at high production rates is 


more efficient than a larger industry 
composed of second sources and licen- 
sees producing at lower rates. 

Pcntagoii planners don’t question that 
Wilson's plan is a more economical way 
(0 meet current production require- 
ments but thev point out that two na- 
tional emergencies have prewed that it 
is not the answer to meet the isroblems 
posed by a major war or military strug- 
gle for survival. 

► Dim Spots— AA'ilson’s plan to meet a 
full-scale emergency is based on the 
quick conversion of automoti'C facili- 
ties to war production- But Pentagon 
planners point out that it has been 
nearly three years since the first auto- 
mobile makers had begun to build .-rir- 
craft engines under license from the 
aircraft industrv and that these automo- 
bile licensees were still one of the dim 
spots in the cunent production picture. 

Wilson also proposes to reserse the 
Marshall-Lovctt policy against accumu- 
lating stockpiles of weapons with a 
fast rate of obsolescence. Tlic Marshall- 
Losett |)olia- favomd creating produc- 
tion capacitv rather than weapons 
stockpiles. AVilson proposes to sohe 
wartime mobilisation problems by- 
stockpiling tanks, aircraft and other 
equipment the was' snrplns World War 
II equipment was fcciit in starage during 
the pre-Korean years. .Again Pentagon 
militars' planners point out that, how- 
ever economically attractis'c this policy 
might be, it is extremely dangerous 
militarily since it would commit oiir 
arnted forces to using obsolete equi|s- 
incnt. 

If the Wilson philosophy prevails, the 
follosving production programs now 
srliedulcd for a second source svi1l he 
icstrictcd to the primars- manufacturer: 

• Convair F-102 all-weather supersonic 
ill terceptor, 

• McDonnell F-lOl long-range pene- 
tration fighter. 

• Beech T-3<iA trainer. Canadair al- 
readv has been designated a second 

The current^ aircraft engine produc- 
tion rsicturc is clouded by a cor-nhination 
of AA’ilsnn’s second-source philosophy, 
inaior revision of jet engine spares re- 
quirements. and the lagging production 
of automobile licensees. For one reason 
or another, the following cncine pro- 
grams arc slated for reductions in ad- 
dition to the Gencml Electric J47-27 
Ijrogram f.Avi.vnos- AA'iiek .'Apr. 6. 
p. 1 71: 

• AA'rielit R3370 Turbo-Compound en- 
gine. Licensee Chevrolet at Tonawanda. 
N- y.. will take the brunt of this re- 
dncl ion. 

• Wright J65 Sapphire turboict. Licen- 
see Buiok’s program will he curtailed. 

• Wcstinghousc HO turbojet. Licensee 
Ford’s Lincohi-Mcrcurs Dis ision will be 
dealt nut of the program and Westing- 
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house’s own production schedule has 
been reduced and stretched out. 

• General Electric J73 turbojet. Major 
cutback on this engine is primarily the 
icsult of reduced spares requirements. 

'Ihc battle on Capitol Hill over 
wliether the current Russian peace of- 
fensive warrants a major defense reduc- 
tion will be fought in a glare of publicity 
unlike the infiglitiiig now going on 
behind the Pentagon curtain of secrecy. 

The Republican economy bloc can he 
expected to press for n defense cut of 
up to S8 billion. Opposition by both 
Democrats and Republicans will be 
based on skepticism us to the real mean- 
ing of the Russian moves and the advan- 
luge of liindsight— recalling the congres- 
.sioiial panic of the fall of 19S0 when 
drastic cuts in defense spending were 
demanded in October just after the suc- 
cessful United Nations' landings at 
Inchon and offensive that reached the 
A'alu River, and the congressional panic 
of December when the Chinese Com- 
munists attacked in full force and Con- 
gress was willing to give the Pentagon a 
blank check. 

Congressional leaders such as Sen. 
lx.'verctt Saltonstall. a Republican, and 
Sens- Lyndon Jolm.son and W, Shtart 
Symington, Democrats, arc warning that 
an adequate defense production pro- 
gram .and national military posture can- 
not be maintained without adeqtiate 
long-term military planning and stiAing 
to tliosc plans- 


CAA Budget Faces 
$60'MilIion Slash 

'Hie Republican .Admiiristration 
wants the Democrat-proposed budget 
of 5200 million for Civil Aeronautics 
Administration for the coming 1974 
fiscal ycir reduced by almost S60 mil- 
lion to S140.9 million. This would cut 
C.AA below its current operation on a 
SH9-million budget appropriated for 
fiscal 1933. 

'Hie reduction would be accom- 
|)lishcd by elimination of new airport 
eonstmetion and air navigation facili- 
ties. a sharp cut in air navigation de- 
velopment, and moderate cuts down 
the line. 

It would involve dismissal of 391 
CAA employes. Employment in the 
current year is 17,275. Under the Eisen- 
liower budget, tliis would go down to 
16,884. Under the Truman-proposed 
budget, employment would climb to 
17,833. 

Breakdown of tlie $140,947,000 
C.AA appropriation recommended by 
the new Administration: 

• Airport construction, $22,700,000 to 
liquidate contracts already signed. Tru- 
man budget recommended $30,200,000 
for contract liquidation, plus $30,000,- 


UOO matching funds for 

• Establishment of air 
tics. $7,000,000 to liquidate cirntracts. 
Democratic budget proposed an equal 
amount plus $13,000,000 for new 
facilities. 

• .Air navigation development, S1.750.- 
000- Budget b:id recommended $4,- 
000,000. 

• Salaries and expenses. $105,500,000. 
Budget called for $110,300,000. 

CAA Orders Fix 
On H-S Prop Assembly 

■Another in a scries of inadvertent 
]sr()pc'llCT reversals troubling the traiis- 
l)ort industry was reported by the pilot 
of :m Air Force Fairchild C-119 Packet 
at Grcensillc, S, C. 

.\s a result of the incident. Civil 
Aeronautics Administration has issued 
an airworthiness directive for those 
Hamilton Standard reverse-pitch pro- 
pellers incorporating low-pitch stop as- 
semblies which have wedge return 
spring. Tiiesc are used on the follow- 
ing planes; Boeing 577. Convair 240 
and 340, Douglas DC-6 series, Lock- 
heed Constellation series, and Martin 
2-0-2 and 4-0-4, Equipment includes 
propeller modcl.s 23260, 24260, 45E60, 
3HD51. 54D50. 

Tire directive states that the inad- 
vertent reversal occurred while the 
I’ackct was making an approach at 
Greeiivillc Airport Mar. 19 and was 
caused bv “improper seating of tire 
vve^e on tlio low-pitch stop-levers.” 
This rc.sultcd from "an accumulation 
of tolerances in the low-pitch stop as- 

► Tlie Directive— .An inspection of the 
assemblies is directed at the earliest op- 
portunity. not later than the next 
scheduled periodic inspection or over- 
haul and not later than .Apr. 30. 

Renork is ordered if the inspection 


hinge. 

If the inspection discloses any per- 
ceptible movement of the wedge spring 
under hand pressure and/or bounce- 
back of the levers when pressure is grad- 
uallv reduced, replacement of the .stop 
assembly is directed. 

.At the next scheduled overhaul or 
lirior to installation in propcllet assem- 
blies, reworking of all low-pitch stop- 
K'vets is directed- This is accomplished 
bv grinding back the cusp from the 
vvedge contact surface of the lever Mth 
a portable grinder or internal grinding 
machine, and following drawings in 
Hamilton Standard Scnicc Bulletin 
249 issued Mar. 26. 

65% Cut in NACA 
Construction Funds 

The Eisenhower .Administration 
wants $10 million cut from the $14-6 
million rccomincndcd in the ’Truman 
budget for construction of new National 
Advisory Committee fur Aeronautics 
facilities in fiscal 1954. 

Tlic two-thirds reduction would be 
accomplished by eliminating: 

• A rocket engine research facility- at 
the Lewis Ijboratorv, $8,514,190. 

• A'ariablc Mach number no-zcalc for a 
4x4-ft- supersonic tunnel at lamgiey 
I abonitorv, $1,570,700. 

• 'I'est section alteration of supersonic 
frex'-flight tunnel at the .Ames Labora- 
tory, $179,000, 

'liic new .Administration ,ilsO asks re- 
duction of the Truman budget of $78,- 
830,000 for NAC.A salaries and expenses 
over tbe coming fiscal year to $53 mil- 
lion- ’Ibis would still allow NACA to 
bite 250 more employes. Current 
N'.AC.A employment level is ".ZtO. It 
would total 7,450 under tbe Eisenhower 
budget (under Truman’s, 8,200). 



Initial flight trials have been made at Uibe 
Airport of tbis two-place co-asial helicopter 
biiiit by Count F.ttorc Manzolini and named 
the Dragonfly. Engine is a 105-hp. air-cooled 


type iifilir.ing exhaust ejector to aid coaling. 
Gross weight of the Dragonfly is 1,430 lb. 
Top speed is appioximatelv 75 inph. Rotor 
diameter is 26 ft. 
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Record Postwar Backlogs Listed 

Grumman and Bell also report new highs in 1952 
total sales, predict greater peaks this year. 


Two major aircraft manufacturers, 
folding a current total backlog of more 
than Sl.l billion, reported record post- 
war sales for 1952, 

Combined sales of the bvo firms 
amounted to S550 million last year and 
resulted in total net earnings of more 
than 57 -2 million. One company, Grum- 
man Aircraft Engineering Corp., re- 
ported net earnings decreased 2.45%. 

Optimism was expressed that 1953 
sales would continue at record levels. 

The companies: 

Grumman Aircraft 

Reporting record postwar gross sales 
of 5^20.547.193, Grumman Aircraft 
Engineering Corp. said net earnings de- 
creased last year because of federal taxes 
that cut profits to below the rc.asonable- 
return levcl. 

Net earnings totaled 55,348,900, 
2.43% of sales and less than 1951 earn- 
ings of 55,456.246. Gross sales climbed 
approximately 32% higher than the 
preceding year’s $167,581,568 total. 

Backlog of unfilled orders was esti- 
mated at 5273,225.000 plus $465 mil- 
lion in letters of intent. 

► Tax Trend— Lerov R. Grumman, 
chairman of the board of directors, 
warned that the U.S. aviation industry 
is losing independence, strength and 
design leadership because of “being un- 
able to retain a reasonable profit on 

“A trend toward foreign designs of 
both engines and aircraft is evident," 

Grumman said increased labor and 
material costs contributed to the cor- 
poration’s decreased earnings, but he 
attacked the excess profits tax as re- 
sponsible for the bulk reduction. 

"Forced to expand by the defense 
program, aircraft companies are particu- 
larly hard hit by this tax," the board 
chairman said. “More working capital 
is required to carry on the expanded 
business. More capital is also required 
for modernization of plant facilities. 
Because of the advent of jet aircraft, 
our airports and certain manufacturing 
equipment are rapidly becoming obso- 
lete. Funds for capital purposes can- 
not be retained for use in business, even 
in a year of very high sales, because of 
excess profits taxes. 

“It has been necessary to finance 
with government funds the new and 
modernized facilities we need to con- 
tinue in business. As a result, a larpcr 
percentage of our plant is becoming 
govern men t-owned." 


► Outlook— Grumman predicted a pro- 
duction volume this year slightly larger 
than 1952’s total, but he not^ that 
defense spending is reaching a leveling- 
off point and that defense contracts are 
subject to review, revision and can- 
celation. 

In 1952, more than 99% of Grum- 
man’s business svas defense work, he 
reported. 

► Production— T'he new twin-engine 
S2F-1, designed for the Navy as a suc- 
cessor to ‘hunter-killer" Guardian, is 
projected for production as an anti- 
submarine aircraft and in utility ver- 

Grumman’s guided missile project is 
described as a “long-range project and 
one that promises little hope for pro- 
duction work ... in the near future.” 
But "tests to date indicate the ultimate 
success and practicability of the guided 
missile as a hiture weapon," Grumman 

Production contract for the Grum- 
man XFIOF, carrier-based jet fighter, 
was cut back this month to approxi- 
mately 14 aircraft for experimental and 
in-sers'ice tests. 

Basic production at Grumman: 

• Fighters. Output of fighters this vear 
will consist entirely of the F9F-6 and 
F9F-7, sweptwing successor to the car- 
rier-based F9F-5 Panther. 

• Utility. Deliveries of the twin-engine 
amphibian Albatross continued on 
schedule to the .^it Force, Navy and 
Coast Guard. 


Aro Approved 

Tlic way appeared cleared for 
continued operation of Air Force's 
Arnold Engineering Development 
Center by Aro, Inc., following Sen- 
ate repeal of a provision barring 
Arc’s participation. The repeal 
completed congressional action on 
the matter. Presidential approval of 
the action is assumed, since it was 
requested by USAF and cleared by 
the Budget Bureau. 

The Aro ban was tacked onto the 
fiscal 1953 defense budget last year, 
following charges against the firm 
by Sen. Albert Gore of Tennessee, 
home state of AEDC, then a mem- 
ber of the House. Senate approval 
followed a brief explanatory state- 
ment by Sen. Les'erett Saltonstall. 
There was no further floor discus- 


• ,4nti-submatiue. Production of the 
piston-powered Guardian will continue 
this year, gradually being replaced by 
the S2F-i, Grumman expects the newer 
patrol plane to make up a “sizable part” 
of its 1953-54 business. 

Bell Aircraft Corp. 

A significant trend to avionics dur- 
ing 1952 by Bell Aircraft Corp. high- 
lighted president Lawrence D. Bell’s 
report to stockholders of tlic firm's ac- 
tivities last year. The company’s chief 
e.xecutive further emphasized this de- 
velopment by pointing out that 1,133 
employes, or more than one-third Bell’s 
entire engineering effort, was devoted 
to electronics work. Projects included 
radar, radio remote control, automatic 
landing devices, several different types 
of autopilots, guidance systems and 
servomechanisms. 

.An increase in profits per share of 
company stock over the previous year 
also marked the annual report. During 
1952 sales were up 57% over 1951 for 
a dollar total of 5129,514,375 and net 
earnings after federal taxes amounted 
to 53,043,441 or 53.46 per share. Earn- 
ings in 1951 totaled $1,927,369 or 
52.19 per common share. Bell’s backlog 
last year al.so showed a large increase 
over 1951: It climbed to $446 million 
from the previous year’s $369 million. 

► Tops in Copters— Last year also 
marked the completion of transfer of 
helicopter facilities from the Niagara 
Frontier Disision. N. Y., to the Texas 
Division in Fort Worth where employ- 
ment was stepped up from 756 in 1951 
to 2,614 at the close of 1952. 

Stockholders were informed that last 
year the company delivered more heli- 
copters than any other manufacturer. 
•Although overall figures could not be 
released, it was noted that 67 rotary- 
wing craft were delivered in December- 

Last year the company also licensed 
production rights for the Model 47 to 
an Italian concern and completed nego- 
tiation with a Japanese manufacturer. 
Further licenses arc being worked out. 
Helicopter operations entail employ- 
ment of 2,812 persons, of which 17S 
are engaged in engineering and develop- 
ment phases. 

► Employment— A considerable amount 
of aircraft subcontract work continued 
to fill the company's shops. Work in- 
cluded inboard and outboard jet en- 
gine nacelles for Boeing B-47 and 
RB-47 bombers and outboard nacelles 
for the Convair B-36. New B-47 en- 
gine nacelle contracts were received 
from Lockheed and Douglas, which are 
building the Stiatojet under license. 

At the end of the year the company 
employed 14,238 persons and occupied 
2.7 million sq. ft. of fioor space includ- 
ing facilities at three military' test bases 
in the West. 
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Fugitive MiG Closeup Shows New Details 

I "JSotebook’ Sketches on FoUotving Pages | 


.N'ew features of the MiG-15 have become evident through 
studies of the Red fighter that landed recently in Western 

Danish authorities, particularly, have been able to give it 
close scrutiny, and although there Iwis been and probably 
svill be no official announcement of their finding, other 
observers who saw the fugitive MiG have noted several small 
differences between it and Russian-built fighters of the same 
type in Korea and Gcmianr . 

Outstanding differences are emphasized in the authorita- 
tive drawings presented on the next two pages. Tlicsc 
exclusive sketches were made by a trained observer at the 
scene of the MiG landing at Rbnnc airstrip on Dcnmark’.s 
island of Bornholm (Aviation Week Mar. 16, p. 16). They 
have been combined with measurements taken from the 
plane itself to make what Aviation W'eek believes is the most 
accurate three-view drawing this side of the Iron Curtain. 

Ilie new information, coupled with careful interpretation 
of available pictures, throws additional light on this con- 
temporarv Red fighter. 

► Czcch-Built— Althougli flown to Ronne by a Polish pilot, 
the plane sketched by Aviation Week's correspondent is 
believed to have been built in Czechoslovakia. NIiGs built 
to Russian specifications arc being produced there at the 
former Aero- and Letov Works at Vysocany and Letnanv. 

In addition to the small differences between this plane 
and those on which there have been previous reports, the 

K 'eturc above and the drawings give evidence that the 
ussians have had some trouble with the MiG at high 
speeds and altitudes. 

► Variations— Only difference in basic outline of the craft 
is at the jet exhaust, where the exit lip has been cut back 
and resembles the F-86 Sabre outlct- 
Paired wing fences now extend the full wing chord instead 
of stopping at about 80%, as in earlier versions. 

A fixed trim strip has been added to the lower portion of 
the split rudder. 

The radio mast has been moved to the right side of the 
cockpit and swept aft for drag reduction. 

Shape and position of the air brakes have been altered. 

A bumper has been added under the fuselage tailcone. 


Maps of the MiG had been reported earlier as split type. 
But judging from the angle of deflection and amount of 
extension, they actually are slotted flaps. 

►Trouble Spots?— Careful study of pictures of the fugitive 
fighter, taken before it was returned to Poland on ship- 
board recently, indicates apparent steps to remedy trouble 
at high speed and extreme altitudes. 

The photograph shows that the canopy has been rein- 
forced with gussets at the comers ami is no longer ;i onc- 
jricce, free-blown component. What appears to be a 
strengthening rib runs along the canopv’s upper line for its 
full length. Both reinforcements tell a story of possible 
pressurization or blowout troubles at high altitude. 

Red technicians obviously have given considerable atten- 
tion to the whole tail assembly. There are mass balances 
at the tips of niddcr and elevators to counter.ict flutter. The 
trim strip on the rudder mav have been required to cure 
directional snaking, a failing of m.iny jet aircraft. 

’Hie horizontal tail, not adjustable, is fixed firmly to the 
fin with what appears to be an external reinforcing angle— 
another clue to tail weakness. Just below the Polish insignia 
on the side of the fuselage is a strip which looks like another 
external stiffener. 'Hiis is riveted to the skin and extends 
over four fuselage frames, including the steel bulkhead which 
ties in the vertical tail beam. 

► Armament— Armament of the fighter consisted of a single 
37-mm. cannon on the right side and a pair of 2’-mni. can- 
non on the left side of the fuselage nose. 

The Polish insignia and plane numerals are painted red; 
the rudder is a yellow ochre. The airplane finish is highly 
polished raw metal. 

The plane landed at Rome airport on Bomliolin, Danish 
island. Mar. 5, and ga\e military officials their first look 
at an intact MiG, Subsequently it ss’as dismantled, sent 
to Copenhagen on a naval vessel, and taken under heavy 
guard to the Danish base at Vaerlose near Copenhagen. 
From there, after study amid strictest military security, it 
was returned to Poland on a Polish ship, ’llie pilot was 
released to go, reportedly, to the U. S- or Canada. 

Few persons other than Danish aviation experts were 
permitted to examine the airplane. 
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ALP A Sets Jet Liner Standards 


What kind of jet-powered transport 
do pilots want? 

Last week Air Line Pilots Assn, 
(AFL) put together the operational 
knowhow of its 8,000 flying members 
and came up with their first answers 
to this question. 

Here are some performance recom- 
mendations, screened by ALPA’s en- 
gineering staff: 

• Stall speed should be limited, until 
considerable practical operating experi- 
ence has been gained, to around 90 
mph, fora 6,000-ft, runway, or 97 mph. 
for a 7,000-ft- runwas’, at sea level, 
maximum landing gross weight con- 

• Basic factors adversely affecting per- 
formance-including temperature, hu- 
midity, pilot technique, service abuse, 
and pouer loss-sliould be included in 
designing jet transports because thev are 
being considered in new Civil Aero- 
nautics Administration regulatory per- 
formance requirements now being 
formulated. 

• Medium-range turbine transports (ap- 
proximately 1,750-mi, range and re- 
serve) should be capable of operating 
on current U. S. runways in the 5.000- 
to 6,000-ft. category. 

• Long-range jet liners (2,000 to 5,000 
mi.) should be able to operate on 7,000- 
to 8,000-ft. runways. 

• Speed-reduction devices such as dive 
brakes should be capable of operating 
at a speed sufficiently above the critical 
Mach number of tlie airplane to insure 
regaining control of the aircraft and 
designed for use in an emergency de- 
scent from maximum cruise altitude to 
about 20,000 ft. in two minutes in 
event of loss of pressurization, 

• Non-boost control is desirable; but 
if a boost system is used, response and 
feel should be similar to that of large 
transports now flying. Airplane sliould 
be capable of maneuvering and land- 
ing without the boost system. 

• Stability and dihedral should be 
built into transports to ease the pilot’s 
job of maintaining proper flight afH- 
tude, at least pending further autopilot 
refinements. 

• Control through stall should be de- 
signed into the airplane, with good 
control at slightly above stall speed. 

• Cmtmd deceleration method in addi- 
tion to wheel brakes should be pro- 
vided. presumably drag chutes or 
reverse-thrust devices, (ALFA points 
out that no airliner equipped with a 
reverse-pitch propeller has had an "over- 
shot-type" accident.) 

Highlights of ALFA structures pro- 

• Fatigue study should receive greater 
considcrah'on. 

• Coordination between structures and 


equipment engineers during mockup 
stage should focus attention on ideal 
locations for service doors and inspec- 
tion plates, insuring that doors stay on 
and closed during flight- 

• Leading edge should be designed for 
rugged use and for relatively easy re- 
placement. 

• Pod-type powerpbnts and landing 
gear installation should be designed to 
break off witli minimum damage to 
fuel lines, oil lines, tanks, wiring, etc., 
in event of emergency landing. 

• Turbulence encountered in high-alti- 
tude flight should be analyzed to assure 
structural integrity of the airplane to 
withstand gust loads. 

► Fire Protection— Alternate proposals 
suggest making ba^age compartments 
accessible to crew for 6re fighting in 
fliglit or to make a firewall around the 
baggage compartment that will confine 
a blaze without endangering surround- 
ing structure. 

Equipment and accessories under the 
floor should be accessible to the crew 
in flight, ALFA savs, and use of non- 
inflammable hydraulic fluid should be 
encouraged. Heat-resistant materials 
are propo.scd to confine fire in an engine 
area or gasoline heater area. Location 
of shutoff valves for lines carrying in- 
flammable fuels far enough aft of the 
engine firewalls to avoid damage in a 
crash also is ureed. 

► Emergency Evacuation— One emer- 
gency exit per seat rosv or at every other 
window arc alternate proposals. A self- 
energizing impact light also is asked. 

Aisle width of present transports 
should be a minimum, ALFA says. 
Design of seat cushions to double as 
life preservers is recommended, with 
c.xternal location and manual operation 
of life raft installations. The associa- 
tion says seating, including flight at- 
tendant's location, should follow Cor- 
nell University Medical College recom- 
mendations for crash protection. 

► Powerplants— Crash-resistant fuel tank 
design is called for, along with under- 
wing fueling- Fuel storage is proposed 
as far outboard of the engines as pos- 
sible, with preference to wingtip fuel 
tanks even at the cost of a slight sacrifice 

Powcrplant installation is recom- 
mended to localize fire in the nacelle 
so it will not be possible for the fire 
to damage tlic airplane structure, affect 
otlier operation systems, or progress to 
the fuel tank area. 

Special attention is called to the 
National Advisory Committee for Aero- 
nautics' recommendations for inerting 
ignition sources after a crash. 

► Deicing— In recommendations for de- 
icing equipment and cabin heating, the 
pilots prefer exhaust heat exchangers 


as less of a fire hazard for wing deicing 
than gasoline heaters. But if gasoline 
heaters are installed, pilots say they 
sliould be located in the fuselage and 
accessible to the flight crews. 

ALFA also urges reliable windshield 
deicing, wing lights to detect ice forma- 
tions and selection of airfoils made on 
a basis of windtunnel tests for effects 
of ice accretion. 

Other recommendations were: 

• Highspeed retraction of landing gear, 
use of dual tires on one axle with one 
tire supporting the plane’s weight, 
eme^cncy free-fall and locking of land- 
ing gear and design to prevent un- 
wanted retraction on the ground. 

• Interconnection of gear and flaps to 
minimize chance of a wheels-up land- 
ing. 

• Independent air conditioning system 
for flight crew compartment with sep- 
arate temperature controls. 

• Electric fuel selector valves and trim 
tabs are opposed by the pilots, who 
favor mechanical operations. 

• Shoulder harness for crew, including 
flight attendants, with suitable struc- 
ture should be mandatory. 

An introduction urges that jet de- 
signers and operations personnel give 
consideration to reports of the Finletter 
and Doolittle Commissions and the 
National Air Transport Coordinating 
Committee's study of operating prob- 

The material was compiled by Ted 
Linnert and Carl Eck of the ALFA 
engineering staff, with the supervision 
of ALFA president Clarence N. Sayen 
and 21 veteran pilots from American, 
Fan American, United, l^WA, Eastern, 
Capital, Braniff, and other airlines. 

AA’s 1952 Revenues 
Top $187 Million 

American .\irlincs last year recorded 
revenues of $187,344,000. highest in 
its history, and realized a net income 
of $12,514,000 compared with 1951’s 
$162,971,000 revenue and income of 
SIO.549.000. 

The big U. S. carrier last vear flew 
5,094,000 passengers or 24.75% of the 
total domestic trunkline traffic. A large 
gain was made in aircoach: last year the 
total came to 13% of the carrier’s total 
traffic compared with 7% for the pre- 
vious year. AA sees aircoach service 
during 1953 being approximately 
double that of 1952. American’s freight 
and express flights brought in $14 mil- 
lion in revenues last ye.ir. 

At the end of 1952 the carrier had 
firm contracts for $64 million in new 
aircraft and related equipment and an- 
other $6 million authorized but not 
yet committed. Deposits totaling $13.4 
million had already been plaCM with 
manufacturers. 
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TO BACKTRACK SHELL TO GUN 
and destroy same 



Can projectiles be "seeii" approaching and tlieir flight back- 
tracked to locate the mortar or gun that fires them? This 
problem was simply reconciled with special computing 
equipment designed to be built right into the gun- The engi- 
neering of such a computer, the handling of such ballistic 
data, all falls into the pattern of previous Ford achievements. 



Tins is typical of lire problems that Ford has solved since 
1913. For from tlie vast engineering and production facilities 
of the Ford Instrument Company, come the mechanical, 
hydraulic eleclro-meehnnical, magnetic and electronic instru- 
ments that bring us our "tomorrow” today. Control problems 
of both Industry and the Militaiv are Ford specialties. 

FORD INSTRUMENT COMPANY 

DIVISION OF THE SPERRY CORPORATION 
31-10 Thomson Avenue, long Island Cily >, N. Y. 


21 


PanAm Reopens Cornel Contract 

Certification (leadline will probably be extended; 
observers tag CAA objections as largely 'political.’ 


By Niil McKilu-rkk 

(AfcGraw-fJill WorU News) 

I.ondmi— I’un Amcrit'.iii World Air- 
ways and dc Ha\illimd Aiictafl Co. arc 
renegotiating tlic U- S. flag carrier's 
contract for purchase of three Comet 
5s and option to buy seven more. 

Blit both PAA and de Havilland are 
determined to get early assurance of an 
agreement between the U. S. Civil 
Aeronautics Administration and the 
British Ait Registration Board on certi- 
fication of the jet liner. 

Pan American operation of the 
Comet apparently depends on whether 
CAA will agree in principle to accept a 
certification of airworthiness from its 
British counterpart, if and when ARB 
approves the jet liner. 

.\viATiON Week learned exclusively 
that the manufacturer and the operator 
are renegotiating their contract. The 
deal isn’t.off by any means. Pan Ameri- 
can already has made a down payment 
of about S2 million towards its Comets. 
Object of the renegotiation is to change 
a clause in the original contract that 
sets Mar. 51 as the deadline for a U. S.- 
British agreement on certification of 
the Comet. The two parties probably 
will extend the deadline-maybe until 
the end of the year. 

► Political Disagreement— The official 
list of technical requirements on which 
CAA and ARB disagreed in Washing- 
ton last month indicates that the cer- 
tification stalemate is at least as much 
political as technical. Chances are ne- 
ofiations soon will be carried on at a 
ighcr, diplomatic level. 

The certification problem was con- 
fused fiuthct last week by acting CAA 
Adniinistr.itor Fred B. Lee's speech be- 
fore the Airport Operators' Council in 
Kansa.s City. Without mentioning the 
British directly, Lee paraded a whole 
army of doubts about the safety of 
civil jet transports (see story starting on 
p. 32), 

Bv the time reports of Lee's speech 
readied here, it was interpreted as a 
great setback for British hopes for the 
PAA Comet contract. While the offi- 
cial text of Lee’s speech doesn’t merit 
this interpretation, the London press 
cried “foul” and drew from de Havilland 
a point-by-point rebuttal. 

Both British and American observers 
here read into the press reports of Lee’s 
speech an implicit aecusation that the 
British were being negligent of the 
safety factors involved in civil jet opera- 
tions. To the BriHsh, this all smacked 
of politics. 


► Rough Parody— And their feelings 
were reinforced by the comments of 
.Americans stationed here. One U. S. 
official said bluntly: “It’s time we told 
the British frankly that the U. S. air- 
craft industry is sick and tired of being 
taxed to death. We’re not afraid of 
competition, but we don’t like seeing 
our export business go by the boards 
because we are hobbled with taxes. 
Sure, we have a lobby in Washing- 

This is a rough parody of the prevail- 
ing opinion in Britain about the cer- 
tification squabble. Nobody expects 
CAA to certify a foreign aircraft before 
it is flown. The object is to get a most 
general agreement to the effect that 
the Air Registration Board is a com- 
petent authority; that its standard for 
civil jets-the only such standards in 
the world— arc sound enough to judge 
the merits of a single aircraft, tlie 
Comet 3. The British think this is the 
very least that could be expected from 
governments pledged to “trade, not 

► Less Tluu Hope— Pan American and 
de Havilland ate anxious to get some 
partial agreement, at least, on certifica- 
tion before many more months pass. 
PA(\ wants assurance that it can begin 
to operate its Comet 3s, in competition 
with British Overseas .Airways Corp. as 
soon as possible after delivery in 1956. 
Even more, de Havilland wants assur- 
ance that it can start building Comet 
3s for the U. S. carrier without run- 
ning undue risks of expensive design 


CoQStmction details of the little Fletcher 
FD-25 Defender single-scatci, designed for 
close support of ground troops show simple 
fuselage. Defender is slated for production in 
Jajian. The first has been shipped there. 


nvKlifications to .suit the still unformed 
jet requirements of C.\.\. Hic Mar. 31 
deadline in the cunent contract was 
always less than a hope, but both sides 
arc anxious to keep up as much pressure 
as possible and will, therefore, not ex- 
tend the deadline very far. 

Technical talks between CAA and 
ARB have gone about as far as they 
can go. CAA’s 12-man Jet Evaluation 
'I'eam is due here next August to study 
Comet operations further, but the Brit- 
ish wonder whv an agreement must 
wait that long?’ In the Washington 
talks and since, ARB claims, more data 
on a single aircraft has been hashed 
over than any 50 previous cases. 

During the AVashington talks, ARB 
and CAA representatives organized 
three committees— flight, airframe, and 
powcrplant. Tlicsc committees went 
over in minute detail C.AA’s Proposed 
Airworthiness Requirements for U. S. 
Jet Transports (dated January 1953). 
Object; to see how ARB’s requirements 
for jets fitted in. 

(Before they left for AVashington. 
the British team was told the negotia- 
tions would be based on CAA’s Janu- 
ary 1952 requirements report. "The 
January 1953 report was not shown to 
the British until the first meeting.) 

Ill addition, CAA insisted that the 
meeting cover in detail all the items in 
CAA R4 requirements for pisfoit en- 
gines. This was done despite conclu- 
sion some yean ago of an Anglo- 
American reciprocal agreement on 
requirements for piston engine aircraft. 

From all this analysis, three classes of 
conclusions were reached: 

• Class I, covering roughly 50% of 
the items in both documents, repre- 
sented complete agreement. 

• Cbss II conclusions, representing 


Poweriilaiit is a 225-hp. Continental and 
top speed is 187 nipli. Gross weight is 
2.500 lb. Fiuvision is made for rockets and 
a .30-cal. machine gnn in each wing of the 
light aircraft. 



FLETCHER FD-25 DEFENDER 
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junt»o/frr serukce or^EnATons cur costs 

when they buy supplies und materials 
from Air Assesiates betause^ 

Virtually any aviation products their customers may 
need can be obtained from Air Associates. 

Numerous products needed from many supplies 
manufacturers are covered by one order . . . one delivery . . . 
and one payment. 

Deliveries are made from convenient locations 
throughout the country. 





EASTERN - 216 Union Street, Hackensack, New Jersey 
MIDWEST - 5315 West 63rd Street, Chicago 38, Illinois 
SOUTHWEST - 3214 Love Field Drive, Dallas 9, Texas 
WEST COAST - 123! Air Way, Glendale 1, California 
SOUTHEAST — International Airport, Miami 43, Florida 

MaiKileeturtrs onJ Ohlrlbutert »l Ax'sllon Moltr 

gJK 

ssoctMwms, five. 



rlelt end 



ON LAND, SEA AND AIR 

^(extS(e 

TRANSMIT THE FULL POWER 
OF BOEING TURBINE ENGINES 


Here again you sec at a glance Lord versatility in designing bonded- 
rubber components for a wide diversity of machines. The photo at 
top right shows the Boeing Gas Turbine-Driven Truck-Trailer tor heavy 
cargo hauling. At the top left you sec a United States Navy personnel 
boat driven by the Boeing Gas Turbine Engine. Directly beneath is 
the Kaman Helicopter powered by the Boeing Gas Turbine Engine; 
details are clear in the foreground. The Lord Bonded-Rubber Flexible 
Coupling designed for the job transmits the power in each machine. 

Special requirements like these reach satisfactory and economical 
solutions at Lord, Headquarters for Vibration Control. We invite you 
to take advantage of more than a quarter century of design experience 
and craftsmanship. 


LORD MANUFACTURING COMPANY • ERIE, PA. 

for 

® Vibration Control 


about 49% of the items reviewed, cov- 
ered items where the British felt there 
was complete agreement but where the 
C.'\A felt more evidence was needed. 
On ,\f;tr. 19, the additicmal evidence 
of good faith on Class II conclusions 
was fonvarded from :\ltH to C.A.A. 

• Class III conclusions covered the 
points of disagreement. Item by item, 
there follows the first official list of 
these points. 

• 'llicrc were four points of petfonn- 
ance coveting takeoff |r.ith. temperature 
accountabilit}’, eliiiib and landing dis- 
tance that CAA insisted should be 
figured on the basis of stalling speed 
squared. The British have opposed 
this standard for many years in nego- 
tiations over piston types. At the com- 
ing International Civil Aviation Or- 
gaiiivaitinn meeting in Paris in Mav. 
the British have Iree'ii told, the U. is. 
officially will abandon this yardstick, 
adopting instead a basis for require- 
ment.s on these points in line with Brit- 
isii methods. There is, in fact, an ABB 
official in Washington now helping 
CA,A convert its requircmcirts on a 
basis other than stalling speed squared. 

• CA.A specified special shaprs for con- 
trol knobs on the cockpit panel. The 
British rcfustxi flatly to comply, Tlicv 
w ere surprised to find that no U. S. air- 
craft complies with this requirement. 

Airframe Committee 

• C.A.A said trim tabs must be sqra- 
rately controlled so that the pilot can 
land with his main control ont of ac- 
tion. The British claim this' can’t be 
done on a jet; that trim tabs serve a 
different purpose. The Comet, with 
two completely independent hydrrmiic 
systems— trim tabs ti^ in admittedly— 
is adequately safeguarded, the British 

• 'Ihc U. S. aeronautics agency insists 
on double panes in windscreen and 
window.s on jets operating at 40,000 
feet. The British argued that two 
panes arc no better 3ian one, suffi- 
ciently stressed. Nobody denies that 
cxplosisc de-compressions at 40,000 feet 
would he fatal, ARB s^s, but it 
shouldn't happen any oftener than a 
wing falling off. The British board 
claims the Comet 3 windows have been 
tested to better than 160 psi. and that 
the pressure differential at 40,000 ft. 
is 8i psi. .And the British start with 
a safety margin of 10 or 12 to one. 

As the, manufacturer, de Havilland 
lias anotlicr point. Comet 2 windows 
ate square; Comet 5 windows svill be 
oval. This minor design change saves 
no less than 300 lb. structure weight 
in the Comet 3. Two panes of glass 
could be put in, but to conform with 
the weight-saving design, the designer 
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SKIN FOR A FLYING BANANA 


AMOiNC lielicopleis, the 14 to 20 place, tandem- 
x\. I'otoieU Piasecki H-21 — known as tlie “Work 
Horse”— has a greater load-carrying capacity than 
any other helicopter in U. S. military service. 

For tills ship, Goodyear Aircraft Corporation builds 
the complete fuselage shell and supplies brakes and 
both Pliocel and bullet-sealing fuel tanks. 

In 1950, Goodyear Aircraft teamed with Piasecki 
for the engineering of the original “Work Horse” 
fuselage— applied its manufacturing experience and 
ability in various fields to save weight and solve 


many of the problems attendant to the design of this 
famous rescue and utility transport. 

This engineering and production is typical of the 
teamwork being done by Goodyear Aircraft Corpo- 
ration for practically every member of the aviation 
iiidusti'y. Whetlier the job is one of building com- 
ponents, air frames or complete aircraft— Goodyear 
stands out as America’s most versatile aircraft 
manufacturer. 

For complete infoinialion, simply write today to: 
Goodyear Aircraft Corp., Dept. 65, Akron 15, Ohio. 



OPPORTUNITIES UNLIMlTED-for engineers! 
Goodyear Aircraft has many opportunilios In research, design, develop- 
men) and production of AIRPLANES • AIRSHIPS • HELICOPTERS « CUIDED 
MISSILES • ElECIRONIC COMPUTERS • AIRCRAFT COMPONENTS • RADOMES 

• BONOEP SANDWICH STRUCTURES * RADAR STRUCTURES 

• WHEELS and BRAKES and many others. 

Submit a brief resume of your qaaUfeations and experience, or mite today 
npplicolion blank and further information. Address: Dr. K. Amsiein, 
dent of Engineering. Goodyear Airerafl Corporation, Akron IS, Ohio. 


PROUD Of ITS PART IN AVIATION'S SO YSARS OF PROGRESS * 



Smallest and Ughtest! 

>1 



AIRCRAFT.MARINE PRODUCTS, INC. 
CHEMICALS AND DIELECTRICS DIVISION 
2 TOO Paxton Street • Harrisburg, Pa. 


would have to cut liis safetv margin in 
half. 

• CAA insists on static and in<>nera- 
tion control tests. The British don’t 
run these now but will if the customer 
desires. 

• The U. S. uaiits outward opening 
doors for easier escape in case of a 
crash. The British claim inward open- 
ing doors are absolute musts on jet 
operation. “To design a Comet with 
outward opening doors," one British 
official says, "would be to ask the op- 
erator to do away with half of his pas- 
scngcr<arrying capacity— such is the 
weight factor involved.” Besides, the 
British sav. U. S. industry isn't com- 
plying with this. 

Powerplant Committee 

• CAA, provisionally, thinks ch’il jets 
should DC equipped with a "thrust 
meter” to indicate loss of engine power 
or an engine cut-out. I’lic British claim 
they know of no such instrument that 
has been proven yet- If one comes, 
they'd be glad to consider it. Mean- 
while, they claim, present Comet drill, 
whereby the co-pilot is charged with 
reading rpm.. tempemture .ind other 
giiugcs during takeoff, should be 
enough to detect any engine cut-out 
or loss of power. 

• I’reivisioiialls-. C.\.\ says engines 
should be so located that, if a turbine 
wheel broke loose, damage to the wing 
or cabin .should not necessarily follow, 
'lliis the British see as a veiled attempt 
to make podded engines mandatory on 
cis'il jet triinsports. Pointing Out that 
hundreds of thousands of hours’ opera- 
tion with jet engines has yet to provide 
a single instiincc of a turbine wheel 
living loose, the British contend such 
a disaster, even in podded engines, 
would at least rip the wing off, 

• CAA insists on complete engine iso- 
lation as far as its fuel system is con- 
cerned. Tlie British have adopted this 
as a beneficial and necessarv modifica- 
tion in the Comet. Only a slight modi- 
fication is necessary, but it is being put 
into effect now. 

• Tlic U. S- says determination of un- 
usable fuel supply (due to the particu- 
lar configuration of a fuel tank) should 
Ije made on each and every aircraft. 
'Die British do it only on the prototype 
but would be willing to oblige a cus- 
tomer tor all his aircraft if wanted. 

• Provisionally, CAA is thinking of a 
requirement to allow the pilot to stop 
an engine completely whenes’cr he 
wants. In a jet, this means pro\'iding 
.shutters over the air intake. The British 
only require that the pilot be able to 
idle his engine at 1.500 rpm.-lhe rpm. 
caused by air ram into an idle engine 
during Bight. The ,\RB admits shutters 
could be provided for a customer. 

► General nisagreement— In his speecli 
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h7,»(Jack‘Heintz«, 


doing alout ... 


Tomorrow's higher speeds and 
altitudes create aircraft and accessory 
cooling problems — at Mach 3, inlet 
air temperatures rise about 700°F., 
skin temperatures 600'^F. 

This means entirely new con- 
cepts in aircraft engineering design 
and development. 

The Thermal ! Barrier, encountered by 
planes living in the stratosphere at super- 
sonic speeds, oiTers a perplexing paradox. 
The temperatures outside the plane range 
do^vn to a frigid -67“F. Yet the air from 
the outside conducted into the plane’s 
electrical equipment, for cooling pur- 
poses, is hundreds of degrees too hot to 
he effective — as the result of pressure and 
friction created by the plane’s terrific 
speed through the rarefied air. 

On military aircraft designed to oper- 
ate at speeds of more than 2,000 mph 
and at altitudes approaching 100,00(' 
feet, the attainment of adequate cooling 
and trouble-free commutation of rotating 
electrical equipment will become 
increasingly diflicult. 

To meet the trend toward ever in- 
creasing speeds and altitudes. Jack & 
lleintz engineers arc continuing to de- 
velop new higher altitude, higher speed 
equipment. Some of this is completely 
environmental-free. 

For examjtle, we have a group of new. 


Jack&Heintz 


the THERMAL BARRIER 


NEW IMPROVED COOLING METHODS 
INCORPORATED ON J&H EQUIPMENT 



J&H looks to the Future 


high-akilude motor generators, 
designed with improved insula- 
tion, larger commutators and 
staggered brushes resulting in re- 
duced brush temperatures, and 
greater air flow over the commu- 
tator. Our new FRS-I Control 
is used for the first time on 
these motor generators. Simpli- 
fied vet extremely clo.se voltage 
and frequency control is obtained 
with this FRS-1, a unit perform- 
ing functions formerly requiring 
two controls. 

For aircraft generator require- 
ments, we have developed envi- 
ronmental-free units coinpletely 
independent of altitude or speed 
and incorporating new concepts 
in the cooling of electrical 
equipment. . 

j & U Model G75 a-c generator 
is the first in the industry to in- 
corporate a cooling system uti- 
lizing the vaporization of water. 

Another generator, our Model 
G.17, is cooled with a chemical 
coolant, circulating in a closed 
recirculating system. J& II Model 
G.18, while, still a blast-cooled 
unit, can he considered environ- 
mental-free, since it incorporates 
a cooling method utilizing bleed 
air from the pressurized cabin. 


To the designer of electrical acces- 
sories, higher speed and ullilude 
requircmenls pose new problems. 
But, with a recently completed alti- 
liuic chamber, engineers at Jack & 
Heinu can now determine in ad- 
vance of (light test how tlieir equip- 
ment will behave at ihe super-high 
altitudes of the future. Dcsigne<l and 
built by J&ll personnel, the altitude 
chamber will permit complete Air 
Forcequalification tests, duplicating 
tlie temperature, air flow, atmos- 
pheric pressure and humirlity char- 


acterislics of altitudes up to 100,000 
feet. .Although the chamber has been 
basically designed to test elcclrieal- 
rolaling maehinery, it is readily 
adaptable for testing incchanicul, 
pneumatic, Itydraulic or other types 
of aircraft accessories. 

You can possibly draw on the 
design anil development experience 
of Jack & Hcintz in helping to 
solve the high-speed, high-allitude 
problems wc are all facing. Write 
Jack & lleintz, Inc., Department 
405, Cleveland 1, Ohio. 



Aircraft Generating Equipment — a-c and d-c — including Control Systems and Components • Electric 
Starters • Actuators and Special Aircraft Meters • Custom-built Commercial Motors • J&H Eisemann Magnetos 





pressure sensitivity 

The accurate measuremeat of pressures is basic in 
many of our aircraft instruments and controls. Our 

allied fields of ^ 

AIRCRAFT INSTRUMENTS AND CONTROIS 
OPTICAL PARTS AND DEVICES 
MINIATURE AC MOTORS 
RADIO COMMUNICATIONS AND 
NAVIGATION EQUIPMENT 



rreni production is largely destined for our defense 
ces; but our research facilities, our skills and tal- 
s. are available to scientists seeking solutions to 
trumentation and control problems, 


INSTRUMENT CORP. 
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PRODUCTS CD., me. 


in Kansas City, C.\A Adminishatoc 
Lee brought out a few mote gencnil 
points of disagreement- One important 
one; "T'lit thrust of jet engines under 
static conditions is very Ion compared 
with tuiboprops. Also, there is no slip- 
strc.mi over the wing in a jet plane, 
b'or these reasons, the takcoR acceleia- 
Hoii is low and the early climb of the 
aircraft is fiat." 

In the case of the Comet, as was 
disastrously shown in tlie two Comet 
crashes, the engines will not build up 
speed on takeoff svhen the tail is down. 
In tins situation, the tremendous drag 
of the big wing and large flaps is too 
much for the poweiplant. As a result 
of the Karacih crasii of a Canadian 
Pacific Airlines' Coinct on Mar. 2, steps 
are being taken fo correct this— prob- 
ably by installing a stall warning indi- 
cator ill the fail, cither a tail bumper or 
tail probe. 

But in norma! conditions, do Ilasil- 
land claims, “takeoff acceleration of a 
)ct aircraft is no worse than that of a 
propeller-driven aircraft, and the angle 
of climb is considerably better." Lee 
also had some points to make of the 
landing characfotistics of jet aircraft. 
"Tlic absence of propellers and reverse 
thrust," iic said, "plus high apptcsich 
speeds and clean aircraft contours, com- 
bine to make stopping \ crv difficult on 
runways of moderate length. . . . W’c 
feel that civil jet airliners should be de- 
signed to use existing tunw-ays." 

T'licre isn’t any way yet of reversing 
tliriist on a jet, although expcriineiits 
arc going on both in Brit.iiii and tlic 
U.S. But, D-II .savs. “the Series 5 
Comet, under standard conditions, re- 



TARGET MARKERS 


Ibesc lethal-lookliig rockets mounted under 
the wing of a North American T-6 Mos- 
quito have cbeuiical-pjckcd warheads 
which release smoke wlicii thci hit. niarkiug 
ConiiiiuiiUI targets for speedier UN fighfer- 
bonibcts. The slow T-6s range the North 
Korean batllcfiont spotting targets hard to 
see from a fast-moving jet. This |iiaiic be- 
longs to the I’iflh .kir Force's fiH"th Tac- 
tic-al Control Group. 
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Tliis is a ea-stiiig for a reeiprocatiiig ram. It is to 
ho machined ami hand scraped to a final flatiics.s 
of le’s.s than .0001 inch. Sliould pnro.sity show 
II]) during macliiiiing, the cost of work done and 
heat treatment i.s w-a.stcil. The imrt mii.st 1» 
scra|(|H'd, not scraped. 

lint rarliograpliy avoids that. By x-raying every 
ca.sting, flaw.s are discovered liefore work is started 
. . . liefore huntlrcrls of dollars liavc been inve.stod 
ill machining and heat-treating r»sts. 

Radiography... 

another important function of photography 


Tlii-s is another c-xample of the sas’ing.s pn.ssibii 
through riKliograjiliy. 

If you’d like to he sure all your castings an 
.sound— if you'd like to know- ways to inijirovr 
yielil in ))roiluction runs— get in touch with youi 
x-ray dealer. He'll gladly talk it over- Or, it yen 
like, write us for a free cojiy of “Hadiogmiiliy as i 
Foundry Tool.’’ 

EASTMAN KODAK COMPANY • - 

X-ray Division, Rochester 4, N. Y. 




T^eed a 
Compact 

RIGHT ANGLE 
DRIVE? 



Perhaps the compact design 
of ANGLgears— they fit into 
the palm of your hand— will 
solve your problem. And 
these standardized right angle 
bevel gear drives have the 
capacity of units many times 
their size. Model R-300 is 
rated at J/3 hp at 1800 rpin 
—Model R-320 at 1 hp. Both 
models have hardened gears 
and ball bearings, are lubri- 
cated for life. Both can be 
supplied with either 2 or 3- 
way extensions too. 
ANGLgearsare described ful- 
ly in the l.A.S. Aeronautical 
Engineering Catalog. We sug- 
gest you refer to this publica- 
tion for complete data. 



ACCESSORIES CORPORATION 

1414 Chestnut Avenue 
Hillside 5, New Jersey 


ijuires only 6,000 feet of runwav to 
clear an olistaclc 50 feet high at the 
end of tlic nimva\’ with one engine tail- 
ing at the critical point— and this witli 
its niaxinium gni.ss weight." .\sidc from 


By -Alexander McSurcly 

Civil Aeronautics Adniinistiation 
wants to cooperate with the British Air 
Registration Board in early certification 
of the Comet 3 for Pan American 
World Airways' use, CAA administra- 
tor-designate Fred B. Lee lias told 
-Aviatios Wbek. but there are definite 
safety responsibilities invoh’cd which 
cannot be entirely bypassed- 

Lce said C.AA’s i'eclmical Commit- 
tee on Jet Transport Requirements 
stood ready to go over to Great Britain 
niiich earlier than August or September, 
if the ARB was ready to resume talks 
on the matter. 

Lee said any inference that C.A.A was 
raising technical problems to cause un- 
necessary delays for political reasons is 
entirely unfounded and that the ques- 
tions raised were ones that properly 
should be handled on a technical, not a 
political, level. 

► West Coast Tour— CA/V’s working 
group, headed by George W. Haldcman, 
has |nst completed a tour of the princi- 
pal U. S. transport manufacturers on 
the W’est Coast to check against indus- 
trv criticism of CAA’s 1933 Statement 
of Policies for Turbine Transport 
Certification. The committee also visited 
the USAF Directorate of Flight Safeti' 
Research at Norton AFB. Calif., to 
make a stud^v of data available on mili- 

Gcncrally, the committee reported, 
the industry discussions tend to sub- 
stantiate the lalidity of the 1933 poliev 
statement. (For details of statement sec 
-Aviation- W’eek Mar. 2, p. 36.) 

C.A.A’s position in the recent AA'ash- 
iiigton discussions with the ARB was 
largely based on this statement of poli- 

►On tire Beam— "At cverv session," 
Ilalcleman, chairman of the committee, 
said, “we were told that we were on 
the right track, generally speaking. Of 
course there were some things which 
we h.id questioned that all the manufac- 
turers had not yet investigated, but one 
engineer told us that wc were 93% on 
the beam. .And there was \crv little 
specific criticism." 

One '-alid criticism raised, Haldcman 
said, was that the C.A.A turbine trans- 
port policies include safetv problems not 
exclusive to jet transports but common 
to all high-speed aircraft at liigli alti- 

Howeser. this criticism probably will 
be met by changing the title of the 


the fact that Series 1 Comets arc certi- 
fied for ordinary rnnwavs now, Series 2 
Comets will be equipped with Maxitret 
brakes which enn bring the aircraft to 
a .stop in did sards. 


sbafcnicnt of polies’, rather than elimi- 
nating the not cxclnsivclv jet problems 

► Policy Justified— ilaldtimm says tlicre 
is ample justification in classified US.AF 
accident reports of jet engine compo- 
nent failures for CAA’s proposed re- 
quirement for jet engines to be posi- 
tioned so they will not cause a major 
5tructur.ll failure of the airplane, if some- 
thing lets go. 

C.A.-A has not taken a finn position by 
insisting on double-pane windows or 
on outward-opening doors of pressurized 
cabins, despite British statements to this 
effect, Haldcman said. 

At Van Nuys, Calif., Haldcman, was 
cheeked out in a T-33 jet trainer as a 
part of the cominittcc’.s familiarization 
program with jets. He also flerv as ob- 
server in an F-9-1C Staifiro jet inter- 

► Drag Rise— One thing that his jet fly- 
ing experience indicates is that CAA has 
oser-cstimated the problem of a pilot 
flying a jet transport inadvertently into 
sonic dilficultic.s. Tlic drag rise encoun- 
tered as a plane approaches the speed 
of sound is such that Haldcman believes 
it would be virtuallv impossible for a 
pilot unkiiQwingh' to get into the sonic 
region in Ics'cl flight. 

► Planes Reviewed— Tlic coinmitfee 
itinerary: 

• Douglas. Tlic C.AA jet committee re- 
viewed development work on the pro- 
posed DC-S jet transport and al.so tur- 
bine propeller work on the YKC-124B. 

• Ixxkheed. They discussed Lockheed’s 
jet transport program, the Navi- RW-2 
turboprop Constellation and the four- 
turboprop US.AF C-131 cargo planc- 

• North American Aviation, llicy re- 
^•iew•ed the general jet tian.sport picture 
with a design group wliich North Ameri- 
can has set up to keep current on jet 
transport design problcms- 

• Seattle. Tliev discussed details of the 
new four-jet sweptiving transport whieli 
Boeing expects to have fil ing sometime 
in 1954. 

• Convair. The committee discussed jet 
and turboprop designs gcnctallv. 

Following a short period to digest flic 
information compiled from the indiistri' 
visits, the CA.A jet committee will begin 
to visit militarv serv ice air research, dc- 
iclopmcnt and test centers and the 
NAC.A laboiatnrics for further investi- 
gation of problems affecting the jet 
Iransport. This phase of flic work is ex- 
pected to be eom|)leted in June, when a 
report summarizing the committee’s 
findings will he prepared. 


CAA Ready to Talk With ARB 
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you can count on 


Here’s a sky hook that will never 
let you down. It’s Wickwire Aircraft 
Control Cable, noted for its high 
fatigue resistance, utmost safety and 
long-lasting dependable performance. 

Tlicre’s a Wickwire Aircraft Control 
Cable in the right size and construc- 
tion for all auxiliary and main controls 


... on aircraft of all types . . . light 
plane or multi-engined air liner. 

Quick and dependable supply, too 
— because Air Associates, Inc. main- 
tains full stocks in their own and 
CF&I warehouses strategically lo- 
cated throughout the nation. Sec list 
of cities below. 



SPECIAL NEWSLETTER 

Of vitol interest to olrline management, this newsletter describes the latest, simr 
answer to the problem of precision IIS approach . . . 
the new wilcOX CAT (Computing Automatic Tracker) 


Why the CAT ? It's well known that a cominon fault of the 
ILS approach system is the problem of continuing the approach 
once the airplane has strayed off course. . .either because 
of turbulence, cross-wind or pilot's attention being diverted 
If this happens during the latter phase of the approach, 
the pilot may find it impossible to regain proper alignment. 

The CAT tells him when he’s off course, when and how ouch to turn 
to get back on. It obtains heading and position information from the stabilized 
compass and localizer receiver equipment and computes a steering course signal 
for the pilot to follow. 

Possible for unit to pay for itself in Just a few missed approaches. The CAT 
eliminates fine bracketing at most critical part of the letdown. It eliminates chance 
of airplane being displaced from a safe landing position and missing the ILS 
approach. The CAT needle represents a beam that is actually a track to the runway. 




Is It proved? The CAT is approved by the CAA. In use for more than a year on 
scheduled service by Eastern Air Lines. 

The CAT need not disturb present instrumentation. The basic flight instrument 
group is unchanged. No loss of scheduled flight time— only a few man hours 
required for installation. Accuracy of CAT indicator can be constantly checked 
against standard ILS. A failure warning system insures safety. 

Here's the best news I The total cost of the amazing new wilcex CAT unit, 
F.O.B., Kansas City, Mo., is only 8495.00! 


Don't delay getting full 
details. Contact us by phone, 
wire or letter soon ! 


wiltox 

EiECTRiC Company, Inc 

Fourteenth & Chestnut 
Kansas City 27, Missouri 


PRODUCTION ENGINEERING 



PLANT LAYOUT CNperts, working with F.84F models, are among the Kcpubhc groups helperl by new simpu&ed phuuung sheets. 

Republic Finds Way to Beat Engineer Shortage: 



Break It Down, Make Things Simple 


* SkUled grou]i writes the 


planning layout sheets. 

* Relatively ‘green’ men 
can take it from there. 

By living Stone 

The continuing shortage of trained 
technical personnel has forced Republic 
Aviation Corp. to initiate its own train- 
ing and work simplification programs- 
Under the work simplification pro- 
gram, top Republic engineers have cre- 
ated a system of planning layout sheets 
that allows a relatively inexperienced 
newcomer to turn out detail operations 
sheets for complicated jet aircraft. 

► Skeleton Force— Back in 1950, Re- 
public, like other manufacturers in the 
asnation industry began to feel the sharp 
pinch of engineering-talent scarcity, 
.Mong with demands of prime manufac- 
turers, even shops which were not in 
.isiition began to sense the mushroom- 


DETAIL OPERATION SHEET is prepared from planning layout. Normally this sheet 
Mould have to be prepared from mass of detail on engineering drawing— not an easy job 
for a man with limited csperience in airerait manufacturing ])roecdurcs. 
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PIPE CONNECTORS 

• Solve Misalignment 
Problems 

• Withhold 500 g.s.i. and over 
depending on pipe diameter 


THESE MANUFACTURERS USE F-R 
CONNECTORS IN THEIR AIRCRAFT: 
Beech Grumman 

Canodair McDonnell 

Chance Veught North American 
Convair A. V. Roe (Canada) 




n 


mg potential for subcontract work and 
to liire engineering and related talent. 

As Republic savi' the situation, one 
area where a great need was going to 
exist was in manufacturing— simple be- 
cause mass production of a jet plane is 
a tonsidcrably tougher job than was the 
construction of its U’orld U'ar II coun- 

The company knew it was going to 
process the l'’-84G, the F-84F and the 
R1''-S4F; a big job was aliead. 

Urgciit problem was the develop- 
ment of a Manufacturing Methods set- 
up from a sustaining force— a minimum 
group wliicli processes aircraft engineer- 
ing changes-to an organization able to 
prepare new projects for production. 

Tlic F-84F and the RF-84F were al- 
most completely new designs. NVhen 
these projects loomed, the sustaining 
force cnn.sisfcd of only about 55 men. 

► Too Many Details— The mcthod.s en- 
gineer gets the complc.': engineering 
dr.ining and detcnnincs the ba.sic plan 
for building tlie airplane. 

Republic’s sustaining force of 55 en- 
gineers in Manufacturing Methods wa.s 
experienced in the o\’cr-all aspects of 
airframe fabrication. They were saddled 
with the burden of basicallv planning 
the aircraft building scheme, dctcmiin- 
ing the major jig points, ordering the 
master, assembly and subassembly tool- 
ing, writing assembly npcnition sheets, 
and finally carrying it down to the ac- 
tual procedure for producing the detail 

It was soon realized tliat tlie sustain- 
ing force couldn’t possibly handle the 
load ins’olvcd "’ith the F-84F and RF- 
84F projects. Esen thoiigir it was a 
closely knit, experienced team, the bur- 
den of detail prevented offectis’C liaison 
witli other (lc|3artments-Plant Layout 
iind Ecjuipineiit. Time-Study and the 
Production Shop. 

It resulted in their not being able to 
gis’c advance familiarization of the prob- 
lems associated with the new projects. 
Tlicse departments needed time to 
evaluate the problems and offer reenm- 
mcndalions for change based on their 
experience. 

► .Activity Split— It was decided to reor- 
ganize the Manufacturing Mctliods see- 
tion into two departments-Methods 
Planning and Proccssing-and expand 
the force. .Actiiallv this change took 
place in the middle of the F-84F 
project. 

• Processing would handle detail opera- 
tion sheets and tool orders. 

• Methods took oser all the other func- 
tions of the previously consolidated de- 
jvirtnicnt. In addition, it handled all 
lontacts with design activities, gas’e 
technical assistance to subcontractors, 
effected liaison with other conipans’ de 
partments. 

The greatest need was to get men 


for the Processing department. Experi- 
enced personnel were almost impossible 
to come by, so Republic bad to do the 
next best thing— solicit men with prom- 
ising aptitude and train them to fit into 
the manufacturing scheme. 

Prime aim was to get men with en- 
gineering degrees— fresh out of school, 
with no aviation experience. Wide 
solicition found only a few of these. 

To get the best below engineering- 
degree level. Republic screened others, 
looked closely at their background of 
work in industry' and their schooling. 
Availability here, too, was meager. 

► Planning Layouts Devised— It was re- 
alized that even witli good, basic fa- 
miliarization, graduate trainees would 
need more liclp, so Republic "picked 
the brains" of its experienced engineers 
in Methods Planning to devise a means 
of simplifying the jot. 

Methods came up with a series of 
planning layout sheets to show just how 
the airplane would be built— a complete 
breakdown picture. 

Tlie planning layout .sheet emerged as 
a production illustration of the part to 
be manufactured, with a description of 
the tools and operations required to ac- 
cot^lish a particular assembly. 

These one-sheet pieture-and-note 
stories were the concrete translation of 
the experienced thinking of a small 
group to guide the inexperienced new- 
comers bv giving them a thorough job 
analysis in a form that could be di- 
gested u'ithoiit great effort. The sheets 
eliminated for the new man the tre- 
mendous amount of groping he ssould 
liave to do in translating the engineering 
drawing into a finished conception. 

From this planning lavont, detail 
operation sheet w’riting becomes more 
or less a routine task. 

Previously, the Operation sheets had 
to be made up directly from tlie engi- 
neered drawings. TTiis is a feasible pro- 
cedure for a small production rate with 
experienced personnel, but a ftemen- 
dons job with today’s plane complexity 
and inexperienced help. 

Compiled in one volume, the plan- 
ning layout scries becomes ."i breakdown 
book of tlie complete ain>lane which 
sers'es not onlv Methods Planning, but 
Timc-Stiidi’. Plant Lavont and Equip- 
ment and Production Sliop superx'isots. 
as well. It’s the full story for processing 
tlic oi’cr-all job. 

► Training Begun— Republic’s first train- 
ing class started near the end of 1951. 
with only eiglit trainees. All had some 
sort of industrial background. The 
training phase was set up tentatively for 
a six-month period, with the idea of 
watching progress closely for future 
guidance. 

It developed tliat four months nf 
Iraining was sufficient fur this group to 
bring the men to the point wlicre they 
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OPENING A NEW ERA IN 
AIRCRAFT ENGINEERING 


The Redux* Bonding Process, 
developed by Ciba's subsidiary. Aero 
Research in England, makes possible 
the riuetless assembly of primary 
structures in aircraft. The fam^ 
de Havilland "Comet" shown above 
was specifically designed to use the 
Redux Process in the assembly of its 
components, and was built directly 
from the drawing boards without a 
prototype. The acceptance of the 
Redux Bonding Process by the 
aircraft industry has been demon- 
strated further by its adoption as 
standard procedure in military types 
as well, such as the U. S. Navy's 
"Cutlass" jet fighter built by 
Chance-Vought. 


IDEAS 


in the making 


REDUX 




* BONDING A CASTING A: COATING BESINS L 


Please send me data on the Redux 
Bonding Process. 

Name 

Company Title 

Address 


_i 
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ROYLYN AIRCRAFT PRODUCTS 


"Ei;~ 

S59C& 

1900 SERIES TUBE 


OXYC 

4 ^“' 


SPECIAL V; 






ROYLYN, INCORPORATED 


Write for Folder WR-193 


could be brought i 


iiMlil 

nicn imo tl.cyiun“'»“X't”as man^^ 

.our cUsscs were lidd at one time. 
The training course eonshted of a 


irsi 


lit in all the manufaeturing 
parts plant and machining, 
ily, and final assembly. BUit- 
ruction was included, tlierc 
was a small amount of work with prac- 
tical mathematics, and study of Rcpiib- 

The last month of instruction con- 
sisted of performing tegular processing 
jobs going on in the plant. These as- 
signments were checked by Processing 
project supervisors and returned witli 
comment. Instructors were experienced 
people from the Processing section. 

'1 ho training program ended early 
this year, after^ about 70 men were 

Meanwhile, other men were hired 
with continued outside solicitation and 
still others were “borrowed’' from the 
Production sliop. Total force in the 




actual shop activity, imtiating 
^ Because^ the two activities are 

gram graduates were transferred to Pro- 
duction Liaison tu give them a closet 
look at another phase of manufacturing. 

been advanced to Tool banning, 
^public b.s tad ,b« a, ta„, 

Imtes tatficr 



Tlic benefits realized have been so 
■ ■ ■ ■ ■ uring Mcth- 

'iisidering using the pro- 


pronomieed that Manufacturii 


cedurc for normal production 
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COLLINS INTEGRATED FLIGHT SYSTEM 
AND NAVIGATION COMPUTER 


17M 360-CHANNEL VHP AIRBORNE TRANSMITTER - 

Introducing another Collins quality product in the aviation 
field: 17M VHF Transmitter. Full 360 channels in the fre- 
quency range of 118.0-135.9 megacycles. 50 watt power out- 
put with phone emission. Meets ARINC Spec. #520. 

SIX 360-CHANNEL VHF AIRBORNE COMMUNICATIONS 
RECEIVER — Companion to 17M Transmitter. Complete new 
design to meet ARINC Spec. #520 for 50 kc bandwidth. 
Same famous Collins fingertip remote control circuitry as 
used for 5lR receit’er and adopted as standard by airborne 
equipment industry. The Collins 5lX has the sensitivity, 
selectivity and spurious response rejection characteristics 
required for flight and airport traffic control. 


SIR-3 AIRBORNE NAVIGATION RECEIVER - Here is the 
receiver that fulfills the navigation and communication re- 
ceiving requirements of all types of military, commercial, and 
private aircraft using the 108 to 136 megacycle band. (The 
51R-3 provides for omnirange, localizer for instrument land- 
ing and communication reception.) Channel selector for the 
equipment is arranged to accommodate the addition of a 
glide slope receiver and distance measuring equipment. Thus, 
choice of appropriate localizer and glide slope channels is 
afforded from a single control unit. The 51R-3 Receiver is 
enginmred to provide the ultimate in accuracy and depend- 
.ibility in all types of aircraft. 


I7L-3 180-CHANNEL VHF AIRBORNE TRANSMITTER - 

Frequency range is 118.0 to 135.9 megacycles, and all 180 
channels are easily selected on a simple, positive remote con- 
trol system. Power output is conservatively rated at 8 watts. 
Hundreds of these dependable transmitters are now furnish- 
ing consistently reliable service. 

I7L-4 360-CHANNEL VHF AIRBORNE TRANSMITTER - 

Transmitting facilities are provided on all channels reserved 
for aircraft communication in the VHF band. Ease of opera- 
tion and dependability ace the same as the Collins 17L-3, 
but power output is increased to approximately 25 watts 
and 50 kc channel spacing is provided. 


INTEGRATED FLIGHT SYSTEM - Simplifies ILS approaches 
by presenting precisely computed steering information in 
conjunction with simplified pictorial type instruments. In- 
strumentation also simplifies enroute navigation. 
NAVIGATION COMPUTER - The Collins NC-lOl Naviga- 
tion System provides the pilot continuous position informa- 
tion. Required data is fed into the electronic computer on a 
previously prepared punch card. Punch card then activates 
the Computer, giving the pilot a continuous fix measured in 
miles from his destination along a chosen course. 


a COLLINS report on 

AVIATION RADIO 



OTHER PROVEN PRODUCTS FROM COLLINS 
ELECTRONIC RESEARCH 
6I8S 144-CHANNEL HF TRANSCEIVER - Airline 
transmiiting-recciving equipment with 100 watt power 
output on 144 crystal controlled channels. Automatically 
tuned elements insure maximum flexibility and high 
power outptit. 

18S-4 10-CHANNEL - 20-FREQUENCY TRANS- 
CEIVER — Transmitter-receiver for commercial or 
executive aircraft. Frequency range of 2.0 to 18.5 mega- 
cycles. One hundred watt power output. 

180L-2 AUTOMATIC ANTENNA TUNING UNIT - 
Automatically matches 18S or 6l8S output to aircraft 
antenna. 



COLLINS PRECISION TEST EQUIPMENT 

4788 GLIDE SLOPE SIGNAL GENERATOR - This unit 
provides crystal controlled test signals for bench-testing 
Glide Slope Receivers in the band 329.3 to 335.0 me. 

478C IFS TEST EQUIPMENT - Bench tester for Collins 
IFS Computer, automatic pilots and other flight director 
equipments, 

479T-2 SIGNAL GENERATOR - This is precise ramp- 
test equipment for airborne VOR localizer and glide 

479S-3 AUDIO SIGNAL GENERATOR - Generator is 
used in precision bench testing omni-range, localizer and 
glide slope receivers. .Output signals for VOR, localizer, 
and glide slope audio circuit investigations are provided. 



51Z-1 MARKER BEACON RECEIVER - Collins Marker 
Beacon Receiver is completely dependable, highly seleaive 
and free from spurious response. Operates lights with 
minimum "twilight’' indication. 

5IV-2 GLIDE SLOPE RECEIVER - The 51V-2 is designed 
for reception of 90/150 cps tone modulated glide slope 
signals on any of the twenty channels in the UHF range 
of 329.3 to 335.0 megacycles. 


Collins designs uud manufactures a complete line of radio 
cowniHiiications equipment for the aeronautical sendees. Your 
inquiries are uelcome and ue suggest you inrestigale such 
new developments as Collins TVOR and microwave for air- 
lines. Please specify the type of descriptive literature desired. 


FOR AVIATION RADIO ADVANCEMENTS, IT'S . . . 


COLLINS RADIO COMPANY, Cedar Rapids, Iowa 

1 1 W. 42iicl S>„ NEW YORK 36 1930 HlAine Orlv4 DAIUS 2 2700 W. Olive t 



FAST. .economical assembly of motors, gear trains, 
electro-mechanical computing and transmission devices 

with mechanical development 



apparatus 


Wril» for Oafcript/re 
fifarofvre MDA-200 


NEW CASSEI. NEW YORK • POST i STEWART AVEhUES, WESTBURY, N.Y. • a SEfiUNM, CMiroRNtA 


lit Ralls' Derby and Glasgow lines, ot 
(oming into production at Bristol Aeto- 
pluiic Co., Ltd., or Standard Motors 
Co., Ltd., Cosentry. A 6ftli production 
line ss’ill be started at a nesv plant, run 
by O. Napier & Sons, Bootle, Lanca- 
shire. 

'Ilie RA.7 is likely to be the power- 
plant for F-86E Sabres and English 
Electric Canberras produced in Aus- 
tralia. Marks of the RA.7 coming off 
the lines now will incorporate anti-icing 
provisions. This "is essential for en- 
gines having such a mass air consum))- 
tion as the Avon," Rolls says. 

'llic other types of Avon being pro- 
duced at this date are the RA.3 and 
its civil version, the R.\. 9, both thrust- 
rated at 6,300 lb. Tlic RA.9 is the 
powcrplant for the Comet 2. Initial 
deliveries of the Canberra were powered 
bv the military R.A.3. 

► New Big Ones— No details ate avail- 
able of Rolls' latest acknowledged 
Avoirs, the RA.14 and "a civil engine 
of 9,000 lb. thrust." Tliis latter engine, 
.Aviation Week was told last fall, will 
be known ais the RA.16 and will power 
the Comet 3. In light of the fact that 
dc llavilland is following a very con- 
servative policy of powering its Comets 
nitli dc-rated jet engines-that is en- 
gines ratcti below their inaximinn pos- 
sible thrust— it is fair to assume that 
the RA.14 will exceed 10,000-lb. thrust 
in service. 

It is also assumed that the Vickers 
A'aliant four-jet bomber will be the 
first service aircraft to use the RA.14. 

On the specific weight side, Rolls 
]5oinls out, “although total weight lias 
been increased on the RA.7 engine as 
a result of strengthening to meet the 
loads imposed at sonic speeds on fighter 
aircraft, the thrustAveight ratio has con- 
tinued to improve.” — NMcK 


PRODUCTION BRIEFING 


► Bill Jack Scientific Instmment Co., 
Solana Beach, Calif., has received three 
additional USAF contracts for devel- 
opment of high-altitudc pressurized 
helmets, miniaturized electronic camera 
controls and precision intecvalomcters. 

► Solar .Aircraft Co., San Diego. Calif., 
has been awarded more than 5500,000 
in contracts from Convair. One award 
covers design and manufacture of sev 
eral hundred T-29 Solaramic-coated 
exhaust systems; another contract is for 
construction of T-29 and Convait-Linet 
exhaust augmentors. 

► Standard Pressed Steel Co., Jenkin- 
town, Pa., is completing a SlO-million 
machinery and nav-plant expansion pro- 
gram which will place more than 650,- 
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000 sq. ft. of integrated floor space 
under one roof. 'Ihe firm make.s fast- 
eners, aircraft specialty parts and shop 
equipment. 

► Lockheed Aircraft Corp. has started 
work on a 53-million enlargement of 
facilities at Burbank, Calif., to expand 
output of multi-engine military air- 
craft. Completion is scheduled for 
early 1954, 

► American Standard Products Co., 
Hartford, Conn., has completed a 21,- 
000-sq. ft, building in this city for 
production of precision screws for jet 
engines. The firm employs 200. 


►Convair-Ft. Worth set a new safety 
record in 1952— time lost from on-the- 
job injuries last year was approxim- 
ately one-fifth of one day for each em- 
ploye. Disability injury rate was 1.5 per 
million man-hours worked. 

► Pemiatex Co., Inc,, Brooklyn, N. Y., 
has completed rearrangement and ex- 
pimsion of its warehousing facilities to 
insure faster service on its line of avia- 
tion maintenance chemicals. Under the 
new set-up, the firm has warehouses in 
Cleveland, San Francisco, St. Louis, 
Dallas, Chicago, Portland, Ore., Los 
Angeles, Charlotte, Detroit, .Atlanta 
and New York. 


Excellent Positions Now Available 



AERODYNAMICS STAFF 

for Analysis and Research on; 
Performance — Stabilily — Heot Transfer 
Control and Maneuverability — Configuration Design 
Propulsion — Fluid Dynamics (all flow regimes) 

Diversified or specialized assignments on Missile and Aircraft pro- 
jects forquolified individuals with Bachelor'sor Advonced Degrees. 


Excellent Salaries • Challenging Assignments 
Training and Tuition Assistance Programs 
Liberal Benefits • Long Range Opportunity 
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How Plessey 

These photos and the drawing at the 
top of the page illustrate one approach 
to tlic problem of making important 
factories bomb-proof. During World 
War II. after tlie Nazis had bombed 
out the PIc.sscy conipiiny's plant, the 
firm moved its operations into a near- 
completed section of the London sub- 
way system. There, safe from buzz 
bombs, the Ilford, Essex, company car- 
ried on operations through the re- 
mainder of the war with its predomi- 
nantly female work force. An electric- 
powered railroad ran on narrow-gauge 
tracks through the tunnel to feed the 
machines and take away finished goods. 

Tlie photos shown on this page were 
obtained recently from Pesco Products, 
Bedford. Ohio, whose pumps were 
among the items made by Plcsscy in the 
underground factory. 


Plant Escaped Buzz Bombs 



,\IRCK.\i'T I’U-MPS were put togctlici in assembly shop housed in a siib«a\ stition. 
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YOU WOULDN’T KNOW AN ENGINE WAS RUNNING 
300 FEET AWAY FROM THIS RAM J|J SJAND 


MAXIM 


THE MAXIM SILENCER COMPANY 

115 HOMESTEAD AVE., HARTFORD I, CONN. 


U NITED AIRCRAFT io East 
Hartford runs this laboracoiy for ram jet 
testing so quietly that its opeiadon can 
scarcely be heard at a distance of 100 
yards. Maxim Silencers, 19 in all, effec- 
tively silence exhaust and intake of en- 
gines, compressors, and ram jet exhaust. 
For the solution to unusual silencing 
problems, consult Maxim, the company 
unequalled in silencing experience. 






For f|)lit'Scconcl. prri'ision opiTjUion 
of lier radar-lrarkinfi aad eleclronic 
amoiiialir tiring oquipmrnt. a high allilude 
all'll rather Interrepior must tiavr ron'itaiil pressure in 
wave guldcG. These rliannels of rortitminleHlIons belweeti “brain” and 
rquipnient must remain properl)' rondllioned for Iransnuesion 
of Inlelligenre-a vital task performed by the Lear>Roniec 
Pressurizing Pump illustrated. 

As this jet trarks her target at supersonie speed, fre*Ii oi|.and.nioi*lurc*free 
• t hr pumped into wave guides to maintain eunslant sea level pressure 

regardless of altitude. Originally developed tor the Loekheed K-94C, the 
Lear-Romee OiMess Preshurizing Pump illustrated does the job, 
ir blades and bearings rliniinate the need for lubrication, air supidy is kept 
free of moisture by a deliydralor, and aulotiiaiie mainleiiancu 
ssure is assured by an absolute pressure awheb. 

This and other types of pressuriaing equipment made liy Lcur-Romec 
ire now inslolled on aimost every size and type of high olliludc military plane 
using antenna wave guides and transducers. 

w and highly specialized roniponenis fur airrruft 
fluid systems are now ovuilalilr from Lear.Roiner. 

For detailed Information write for the new Lear Komee catalog. 
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Advonoing tKe. PnoKtieAQ of Rigkt 


LEAR-ROMEC DIVISION 



STRFAMLINED F.AIRING on vertical member houses parachute to be tested on rocket 
sled rig in design studies being conducted at Edwards .\FB. 


Rocket Engine Design Advances 


A valuable clue to the state of tlic 
rocket motor dcvclopnicitt act has been 
piovided b\' North .American Aviation, 
Inc. in the plioto of a liquid-propellant 
motor built by NAA for a liighspeed 
test sled at fc'.dwatds Al'B. 

Judging by the plioto, the motor has 
an overall length of about four feet and 
an exit diameter of about two feet. 
N.\A says that the engine uses liquid 
oxygen and alcohol to generate 50,000 
lb. of thru.st. 

This motor represents about a one- 
third size reduction from the German 
V-2 engine, designed to operate with 
tlie same propellants and at about the 
same thrust. 

lire maker says that the engine can 
be adapted readily to assist aircraft 
takeoffs from runways or carriers. 

► Like Free Flight— North American’s 


engine powers a test sled over a 10,- 
000-ft. stretch of rails in the desert at 
Edwards AFB. The idea of the sled 
is to make tests which are equivalent 
to free fliglit, except that the flight 
patli is exactly predictable and the con- 
ditions of the fliglit can be controlled 
more carefully. 

The big rocket engine accelerates the 
sled from zero to Mach 2 in a matter 
of four or five seconds, taking over half 
the track length to do so. Nortli Ameri- 
can says tliat the cost of a test run witli 
the lox-alcohol powcrplant is only about 
5100 compared to 55,000 for an equiva- 
lent test witli solid-propellant engine. 

Near the top of the job list for the 
facility is a series of parachute design 
studies being made bv Cook Research 
Laboratories, the division of Cook Elec- 
tric Co. whicli built the sled. 


Fast Writeoffs 

Accelerated tax amortization for inan- 
nfacturers expanding tlieir defense facili- 
ties is granted by the government in 
tlie form of certificates of necessity. 

In the follouing list of recent certifi- 
cates, company name is given, followed 
by product or service, cost of construc- 
tion deemed necessiiiy for defense ex- 
pansion, and the percentage of the 
ciysansion cost allowed for fast write- 
off. Fast writeoff permits property to 
be depreciated in five years. 

• DowUen .xifa. Carp., Clavalaud, alrcratl 

• Haya Xlaaufacturlna Cq., Columbus. Ohio, 
machinlnf; of aircraft parts, $5,870, 70%. 

;t componenta, Off 
!. SSS.IBS, «6%. 

Co.. Mich., aircraft parts, ji's,'" 

,1 Corp., Hamilton, C 
. >,347, 50%. 

S43.400, 96%. 







rta, $23,004, 70%. 


B .VnecICE, aircraft 
• Ravenna Mplal rrmluctR Corp., Seattle, 



UPANSION JOINT ^ 

WILIX 


MECHANICALLY ATTACHED 
TUBE FITTINGS 
IN CORROSION RESISTANT 
STAINLESS STEEL 
OR 



AVICA Tube Fittings can be 
Engineered for any Aircraft; 
Power Plant; Missile or Industrial 
application. Terminations to AN 
standards or to customers special 
requirements such as flanges 
shown wilh O Ring Groove to suit 
V-Bond Clamp 



FLANGES TO SUIT V-BAND CLAMFS 


TECHNICAL DATA . . , Write for 
full Technical Oala on AVICA 
Mechonicolly Attached Tube Fit- 
tings, Mock-up Fittings and 
Assembly Tools 



AVIEA CO RP □ RATION 
P. O. BOX 1090 
PORTSMOUTH, RHODE ISLAND 
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niilHnn aerial camera contract bv USAF. 
The nerv award raises the department’s 
miUtars’ contracts total to S^-million 




for Optical Tooling — 
FENNEL INSTRUMENTS 

of precision and quality 
strongly built to hold adjustments 

Fennel Instruments have perfect optical and mechanical 
alignments. The patented liquid of bubble viols is nat 
susceptible to temperature changes. 

For general informotion, prices and fast economical 
repair service on all makes of surveying instruments 
communicate with 

FENNEL INSTRUMENT CORPORATION 
OF AMERICA 

478 Water St., New York 2, N. Y. 



THtOO^irf^NO. 120 
Sod 




The Boeing B-d? travels at altitudes where the 
temperature is somewhat less than balmy.Since 
the cabin is pressurized, the pilot wears no mask. 
Unless prevented, the moisture in his breath 
would quickly condense and freeze on the plexi- 
glass windshield and canopy leaving him with 
no vision at all. 

Boeing engineers installed a Joy AXIVANE 
aircraft fan, with integral heating unit, behind 
the instrument panel. Hot, dry air, blown through 
a Y-dua to both sides of the windshield, prevents 
frost at any altitude. It also eliminates the forming 
of windshield fog upon rapid descent into warm 
air. 

This AXIVANE fan, standard on all B-47 
bombers, is only 3VS"'io diameter and long, 
and weighs a scant 5 pounds, yet it produces 60 
CFM at 5" W.G. Heater rating is 1500 watts at 


• Joy designs and builds each fan to the exact require* 
mencs for which it is intended. Each fan, therefore, is 
custom-engineered for highest efficiency. For many 
purposes stock fans Can be supplied from the extensive 

available. Optional features include straight or flared 
inlets, beaded or flanged connections, radio noise-liliers, 
anodization, and cooled motors where required. 

★ ★ ★ ★ ★ 

Here are some of the many uses for Joy 
AXIVANE Aircraft Fons: Windshield de-frost- 
Ing, windshield or wing de-lcIng, cabin heat- 
ing, cabin ventilating, cockpit heating, 
cooling radio and electronic equipment, cool- 
ing voltage regulators, oil cooling, gear-box 
coaling. Instrument cooling, air recirculation, 
and high-altitude pressurizer boosting. 
Write for Bulletin, or 


Over 1 00 Years A 

of Engineering Leadership 


JOY MANUFACTURING COMPANY 

GENERAL OFFICES: HENRY W. OLIVER BUILDING - PITTSBURGH 11 , PA. 

IN CANADA. JOY MANUFACTU91NC COMPANY CANADA IIMITED, GAIT. ONTARIO 
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Don’t Overlook the Human Factor 

Psydiolojiical a|)|ii'uueh can hel|) piiijtoint weakiiesis in 
design: e(|uij)ment imist be good, but easy to use. 


By Piiilip Klass 

Growing complexity of aitcruft and 
their avionics equipment reflects the 
more difflcult demands of modern war- 
fare, but it need present no serious 
problem if equipment is made more 
reliable. Howes’cr, it docs demand in- 
creased application of "human engi- 
neering” principles to make equipment 

Tliat is what engirreers were told who 
attended the session on Complexity in 
Electronics Equipment during the re- 
cent American Institute of Electrical 
Engineers convention in New York. 

► Reliability— On the sister-subject of re- 
liability. the seven speakers, represent- 
ing several military agencies, a mannfac- 
turer, a research lab. and a psychological 
design consulting firm, reported that: 

• Psychologists can help engineers de- 
cide whether added complexity is justi- 
fied by imjsros’ed performance. 

• Complexity and unreliability are not 
necessarily s;’nonvmous. 

• GE’s new ASR-2 radar is extremely 
reliable despite its complcxity. 

• More emphasis and money must be 
diverted from research into engineering 
and testing to impto\'e reliability. 

• Misapplication of vacuum tribes bv 
design engineers is a major cause of 
electronic equipment failure. 

The AIEE audience also got a look at 
a set of curves which, in a qualitative 
way, showed the growth in accuracy, 
complexify, and reliabiliti- of USAF 
bombing systems during the jiast dec- 
ade. The equipment was not specificailv 
identified as bombing systems, but icrv 
little deduction was needed to identify 
it as such. (Chart on p. ??.l 


► Trend to Automaticity— "Automatic- 
ity is needed to perform the more 
complex job involved in modem war- 
fare,” according to Lt Col. J. C. Dief- 
fenderfer, chief of the electrical branch 
at the USAF's Wright Air Develop- 
ment Center (WADC) in Dayton. 


Design Challenge 

I f h jj’ 

real challenge to the present-day young 
Noidlund of the Wriglit Air Develop- 
Dayton. 

"It is work tliat does not appeal to 
tlie type of person that desires to spe- 
cialize and acquire a great store of 
knowledge about some distinct and 
unique portion of the field. Nor does 

tvpc of individual wlio likes liis davs to 
be serene and his nights untroubled. It 
is difficult work, but unbelievably re- 
warding in a sense of real accumplisli- 

“The young man who is fortunate 
enough to get in on tlie conception of 
a systems project, and can stay with it 
thrungli the many years w hich are the 
average span of development of such a 
project, emerges with a mature sense 

then equipped to engage in technical 

ing work is the most broadening of any 
phase of the profession and is a liher.al 
edmxitinn in itself." 


Dicffciiderfcr delivered a paper writ- 
ten bv R. J. Nordlund of WADC's 
ermanient laboratory, adding a few of 
his ossii views to those contained in 
Nordlund’s paper. -Another reason for 
automaticity, Dieffcndctfer said, is that 
"man doesn't think too sscll during 
combat. ’’ 

I'i- L- Nelson of the Signal Corps En- 
gineering labs justified automaticity on 
the basis that it reduces the time needed 
to train equipment operators and that 
it cuts the chance for making Iniman 
errors. Nelson prcrlicted that the num- 
ber of as’ionics equipments and their 
complexity would grow in the future 
because this is our only hope of coun- 
ter-balancing the enemy’s larger supply 
of manpower. 

Nelson urged designers to ask tlicni- 
sclvcs: "Is the complexity of this 
equipment or this feature justified by its 
end contribution?" But he admitted 
this was a difficult thing to evaluate. 

Ik warned that supctfluoiis use of 
iuitomaticity makes equipment less 
flexible liccausc failure of an automatic 
fuiictioii can incapacitate the entire 
equipment. An increase in equipment 
aiitomaticitv. with its added complexity, 
must therefore be accompanied by an 
increase in reliability. Nelson wamed- 

► Complexity vs. Reliability— “Com- 
plexity (of avionics equipment) is not 
important if we have reliabilitv," Col. 
Dieffenderfer said. "If a ‘black box’ per- 
forms its function dav after dav, never 
requiring disassembly or attention, it is 
a sinrple gadget (to the user), regardless 
of the wondrous jumble of tubes, capaci- 
tors. resistors and whatnot which mav 
be hidden inside,” Nordlund’s paper 

As proof that complexity and unre- 
liability need not be synonbmous Nord- 
hmd cited the telephone, which appears 
to be a "simple” device because it is re- 
liable and easy to use. Behind this 
apparent simplicity, Nordlund said, lies 
an extremely complex automatic ex- 

► More Proof— The new ASR-2 surveil- 
lance radar, which General Electric is 
building for CAA. was offered as fur- 
ther evidence that electronic equipment 
reliability can be extremely good if 
cautious design is used. According to 
T. 1. Paganclli of GE. the ASR-2s have 
required an ai'crage of only two hours 
“down time” for every hundred hours 
of use, despite the fact that each ASR-2 
uses some 500 vacuum tubes. 

GE has experienced no component 
failures other than vacuum tubes in its 
.\SR-2s to date, Paganelli said. One 
explanation for thi.s is that CAA speci- 
fications require a 50% derating of 
standard JAN-rated components, i.e. a 
two-watt lAN-ratcd resistor is used as 
nnh' a i)nc-watt resistor in tlie .ASR-2. 

The widespread use of circuit fusing 
in the ASR-2 was also credited by Paga- 
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<1? POTTER 
IN RELAY DEV 

Extra Rugged, Compact 
400-Cycle AC Relay Offered in 
New AF Series 




Ultra-Sensitive SS Series 
Feature Dual Coils; 

10-G Vibration Resistance 



Relays, provide operalion vv!m lO-G vi- 
bralion resislancc on lew than 10 MW. 

poim bearings pivoied In adjustable mounts 

r)c!*non-Tnducti« toad, ConU« arcingei 
mcnl is I Form C (SPOT). Available with 
total coll resistance up to 60.000 ohms and 
sensitivity range from I MW to 2 W. 

cally sealed with glass-insulated plug-in or 
soldcr-lcrmlnal header. 


& BRUMFIELD LEADS#? 
ELOPMENT & PRODUCTION 


Design Engineer Gets More Help 
to Meet Tough Relay Requirements 




MH Series Offers Maximum 
Conversion Efficiency; Many 
Contact Combinations, DC or AC 



with maximum of 13 contact springs for 
either DC or 60 cycle AC operation. 


MJ Series Feature Longer, 

More Flexible Contact Arms; 
Lower Spring Load Rate, DC or AC 



Hermetic Sealing or Dust Covering Available for All Individual 
Relays or Multiple Groups; Keep Out Dust, Fumes, Moisture, Etc. 


New "L" Type deep- 


AF Scries 400-Cyclc AC 
relays, but will accom- 
modate the MH or MJ 
relays shown above. 
Supplied with standard 
icial 7, 9 or 14 pin min- 



POTTER a BRUMFIELD • Princeton, Indiana ■ Export: 13 E. 40th St., N.Y., N.Y. 
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WING SPAN 




star Performers — 
New Super Constellation 

. SIMMONDS CAPACITANCE FUEL GAGES 


Certain to set new records in speed, economy and range arc 
Lockheed’s new Super Constellations with Wright Turbo 
Compound engines. Like their distinguished predecessors, these 
luxury liners are equipped with Simmonds capacitance fuel gages. 

From the day the latest Super Constellations are delivered to more 
than a dozen U.S. and foreign airlines, operating crews will have the ad- 
vantage of accuracy unsurpassed in fuel gaging -plus Simmonds’ com- 
plete held service. This includes clear, detailed instruction manuals, techni- 
cal bulletins and the uifique visual aid location charts (illustrated above). 

Also available for initial instruction and routine checks is Simmonds’ 
staff of expertly trained field engineers -strategically located throughout 
the U.S. and Europe. 

More U.S. commercial transport planes are equipped with Simmonds 
fuel gage systems than any other electronic type gage. For star per- 
formance, look to Simmonds - “first in electronic fuel gaging." 


Simmonds — 

AEROCESSORIES, INC. 

WAIN OFFICES; Torrylown, N.Y. 



nelli with cutting equipment down- 
time. Prolific use of fuses limits a mnl- 
function to a single cliassis instead of 
causing a string of other failures in asso- 
ciated chassis. This saves considctahle 
trouble-shooting and repair time, Paga- 
nelli pointed out. 

► Another 5011111011—1116 use of ultra- 
conscrvatively rated components may 
not be a satisfactorv' solution to the 
reliability problem in avionics equip- 
ment where size and weight ate critically 
important. J. M. Bridges of the Nav) 
Bureau of Ordnance suggested other 
possible avcTiues toward improved re- 
liability. He called for "more thoiougli 
engineering" befoie new electronic 
equipment goes into production. 

Pointing the finger at both the mill- 
tarv and at industry, Bridges warned 
that "we must divert funds from tc- 
sratcli and put them into engineering 
and testing.” He called type-testing of 
prototype equipment "a must.” 

► Too' Much AiitomaHcityf-Bridges 
also warned that "we have gone too 
far toward automaticify.” lie called for 
the "elimination of unnecessary gad- 
gets” and reminded engineers that their 
motto should be: "It has to be able 
to work in battle.” 

Admitting that the military’s “main- 
tenance forces have not kept pace” 
with the growing complexity of modem 
weapons. Bridges said that “we must 
step up training and get better test 
equipment." 

► In the Heat of Battle— One phase of 
equipment design too frequently over- 
looked is the complexity of its opera- 
tion from the user's viewpoint. 

Nordlund’s paper said: The failure to 
apply “human engineering" fundamen- 
tals to design sometimes results in 
equipment which requires “so many 
parallel actions (by the operator) . . . 


at a time of great emotional strain . . . 
that his ability to reason and rationalize 
is destroyed.” For example in 'World 
War II, “Gross errors in . . . bombing . . . 
resulted from the operator actually for- 
getting to perfonn some important cal- 
culation or . . . m.iking an erroneous 
calculation . . .” Nordlund’s paper said. 

“The disparity between (inherent 
instrument accuracy) and iietua! opera- 
tional accuracy (in 'World War II) was 
enormous because of the large demands 
made upon the human at the wrong 
time.” Nordlund’s paper added. 

► Psychological Approach— “Electronic 
equipment docs not have to be com- 
plicated (from a circuitry viewpoint) 
for human performance to be ham- 
pered,” Dr. B. f. Covner, an industrial 
psychologist with Dunlap and Asso- 
ci.itcs, said. "Psychological knowledge 
and research techniques, recently called 
'human engineering,' can help to opti- 
mize human performance . . .” Covner 

He described the results of a series 
of tracking tests in which 18 subjects 
were cheeked on their ability to move 
a control stick or handle to maintain 
an instrument needle centered. (The 
test resembled the ta.sk of a pilot mak- 
ing an ILS approach.) Tests were rim 
with various combinations of good, 
average, and poor controls, and good, 
.average, and poor visual needle displays. 

The results of these tests, according 
to Covner, showed: 

• Good control and a good indicator. 
1% tracking error. 

• Good conbol and an average indica- 

• Good control and a poor indicator, 
29% tracking error. 

• Poor control and a good indicator, 
10% tracking error. 

• Poor control :ini1 an avcnigc indic.itor. 


18% tracking error. 

• Poor control and a poor indicator, 
33% tracking error. 

Covner concluded that "there must 
he a natural or expected relationship 
between controls and indicators for best 
performance to be obtained. . . . Un- 
natural movements requite longer learn- 
ing and tend to break down under 
stress.” he said. 

► Another Assist-Tlic psychologist can 
also help the engineer decide whether 
a design improvement justifies its added 
cost and complexity, Covner pointed 

For example, the addition of a plas- 
tic cursor to a radar scope may in- 
crease the accuraw with which the 
operator can read target range and bear- 
ing, hut it n’iil take him longer to do 
it with a cursor. Comer said. Thus, 
more accurate infonnation might ac- 
tually slow down procedure sufficiently 
to make a system less effective, partic- 
ularly if the’oiJer.itor is trying to track 
a fast moving target, Covner concluded. 

► Easing the Operator’s Task— The in- 
troduction of radar bombing systems 
late in World War It actually lowered 
bombing accuracy at first despite the 
fact that the radar bombsight was in- 
herently a more accurate instrument. 
This was one of several interesting ob- 
servations possible from a set of curves 
shown in connection with Nordlund’s 

The reason for this anomaly. Nord- 
lund’s paper explained, was that the 
introduction of radar complicated the 
operator’s task so much that operational 
accuracy suffered. 

This situation was corrected when a 
new system (presumably the Sperry 
K-tvpe bombing system) was introduced 
in 1946. The new system was designed 
"to best use the human operator,” Nord- 
lund says. However, the new equipment 
was so complex from a standpoint of 
cirCTutrv. that the Air Force at first 
couldn’t keep it operating. So, despite 
higher accuracy and simplified opera- 
tion, the new system was ineffective be- 
cause of low operational reliability. 

Operational reliability of the new 
(bombing) system had just begun to 
rise, when a new and more complex 
version of the system was introduced, 
and operational reliabiliri' again tum- 
bled, 

Bv wlrat Nordlund calls an "agoniz- 
ing” and verv expensire ’bootstrap’ 
operation in which basic mistakes of in- 
.stallation which adversely affected the 
equipment environment were cor- 
rected,” the USAF got the operational 
reliability curve on the upgrade. Since 
1949 operational reliability has contin- 
ued to climb, Nordlund’s curves show. 
► Significant Curve— The significant 
thing about Nordlund’s curves, which at 
best are oiilv an approximate estimate, 
is that the operational accuracy curve 
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Other Republic Preducts include Curbon and Alley Steels — Pipe, Sheets, Strip, Plates, Rars, Wire, Pig Iran, Bells and Nuts, Tubing 


has tcmtimicd to rise in spite of the 
g)Tations of the other curses. Nortlluiid 
Miiiiiis that it proves "that the deeision 
in favor ut circuit cuinplc.<iity nas a 

N'ordhmd warns, pointing out that "re- 
liability is at present far from accept- 
able." "We are paying far too high a 
price in maintenance, attrition, and mis- 
.slon failures," he savs. 

► Misase of Vacnuiu Tubes— "Tlic 
Xinnbcr One factor in tube failure is 
poor application (of sacimin tubes)," 
Jolin K. Gorham of tlic Signal Corps 
Engiiiectiiig labs said. This is a serious 
iudictmciit because vaciuim tulx; fail- 
ures .ire the Number One cause of 
equipment failures. 

Gorliam’s statement is iwsed on a 
Signal Coqis study wliicli .shows that 
altliougli tube life need nut be affected 
by tlic type of equipment (radar, com- 
munications. etc.) in whicli the tube 
is used, tlie Signal Corps has found a 
IO-to-1 variation in tube life between 
different equipments. 

Gorham concludes that "careful en- 
gineering of circuits can improve a\- 
erage (tube) failure bv a factor of 10." 

► Tube Application flandbook— "If all 
equipments used tubes exactiv at, and 
at all times ssitliiii. the tiiaxiinum rat- 
ings on the JAN specification sheets 
. . . there would be a fair degree of 
certainty as to a safe life expectancy," 
Gorham said, Because this isn’t done, 
the Signal Corps, according to Gorham, 
is now sponsoring a program to "study 
tlic effect of different (other than JAN 
spec) operating conditions, such as 
larious currents, voltages, conditions of 
vibration, and temperature on the life 
of tubes." 

from these studies, Gorham said, 
the Signal Corps liopcs within tuo or 
three jears to publish a liandbook for 
electronic equipment designers which 
will enable tlicm to predict tube life 
under the specific operating conditions 
requited for tlicir iiidiiidual equip- 

Military electronics manufacturers 
need not await such a handbook to ob- 
tain help in current tube application 
problems. The Panel on Electron 
Tubes (of the Research and Develop- 
ment Board) will send a team of spe- 
cialists to assist design engineers. Gor- 
liam said. 

The panel consulting team usually 
consists of three engineers drawn from 
different tube manufacturers and re- 
search organizations plus a militarv 
service engineer. 

Tlic Signal Cops hopes to extend its 
study of tube failures to Korea to ob- 
tain combat data. Gorham said. With 
such information, the Signal Corps will 
be able to pinpoint specific avenues of 
tube and circuit improvement. Gor- 
ham predicted. The data will also 



Here’s POWER with COMPACTNESS 
. . . PIUS NEW MAINTENANCE EASE 



rantinenta! Motors ror ooration 

A ircraft Fn pine nivision 
MUSKEGON, MICHIGAN 


AVIATION WCEK. April 13, 19S3 







SABRE JETS EDGE CUTS DEEPER 

. . . uith PASTUSHIN TANKS I 

Postushin-made jettisonable fuel tanks give North 
American Aviation's F-86 greater fuel capacity . . . 
help give it that fighting edge in Korean cambat. 


PASTUSHIN corp'oR^^ioH 


HYBRID WAVEMETER 

Rcacliou cavity navcinctct is ooe of a 
number of hybrid microwave components 
which have been redesigned by Deiuomay- 
Bonardi of Burbank, Calif., for operation 
between $3 and 6.S kmc. with smaller 
(1.5ic0.75-ui.) wavcgiude when weight and 
volume are at a ptcmiiiiii. Ihc components 

uaveguidc, normally used in the 3.95*to- 
5.85-kmc. region. The hybrid components 
can be used with 1.5x0.75-in. waveguide 
ocigiaallv designed for 5.8S-to-8.20*kmc. 


allow tilt Signal Corps to make coni- 
[xititivf evaluations of tlic reliability 
of (lifftrciit niaiiufaeturers equipment. 
► Improving 'I'ube Reliability— Mean- 
while tile Signal Corps has begun the 
first step ill a research and development 
program to furllict improve tube re- 
liability, Gorliam said. 'Hiis is a study 
of possible automatic production tech- 
niques for manufacturing cither tube 
sub-assemblies or tlic complete tube. 

Altiiougli no results are yet available, 
Gorham said tiiat tliere is “considerable 
reason to bclicsc tliat this avenue of 
approach will improve reliability by 
eliminating variable factors due to hu- 
man operators and . . . streamlining 
and simplifying . . - tube construction 
to permit automatic assembly.’’ 


rf fiireR CENTER 4 

I ,OQOQQ^ ' — " ■ ■ 

► AC Power System for DC-8?— Douglas 
.\irctaft Co reportedly is planning to 
use 120/208-v., -}00-q>s. a.c. generators 
(alternators) as main power sources on 
its new DC-8 jetliner, replacing the 
28-v. d.c. whieli is standard on present 
airliners. In this respect. Douglas is 
following lead of newer military aircraft 
which are using a.c. power. DC-8 
equipment which needs d.c. will re- 
portedly be fed from a small auxiliary 
d.c. generator or from rectified a.c. 

► Seeing-Eyc Gun Camera— Bolscy 

Corp. of New York City, which makes 


new USAF type N-9 gim camera 
(movie) used in figlitcrs and bombers 
til record aerial combat, has developed 
new remote control which uses photo 
cell to measure scene brightness and to 
adjust automatically c-aincra exposure. 
Need for sueli a device arises because 
military switcli from monochromatic to 
color film for gun cameras makes c\ 
jjosuro much more critical. New Bolsei' 
development continuously maintains 
correct camera exposure, esen during 
rapidly changing liglit conditions. De- 
vice uses no tubes and operates from 
?A volts d.e, 

► I‘'2Y to Get .\I-I1 Damper— Convair 
has contracted witli .Minncapolis- 
lloncywell to fiirnisli a yaw and pitcli 
damper system for its new F2Y water- 
based Navy fighter, the Skate. 


► Pionccr',s New PB-10 Autopilot- 
Eclipse-Pionccr Division of Bendix 
Aviation will soon begin demonstra- 
tions of an advanced version of its 
PB-10 airliue/transport automatic pilot. 
Designated the PB-lOA, the new auto- 
pilot has an improved plug-in fluNgatc 
amplifier, better turn coordination, a 
new console controller, and uses in- 
tegrators for improved barometric alti- 
tude and magnetic lieading control. 
The Navy is currently installing a I’B 
lOA in an RvD for cvahiation. 


► Army Tests Gavco ADP'-Atniy is 
testing a Gavco Corp. automatic direc- 
tion finder at Mommouth (N. J.) 
County Airport for possible use on 
Army helicopters. Gavco ADF cm- 

E loys a double-loop antenna developed 
y F.mil J. Simon. Intennittent use 
of sense aiitcnmi reportedly gives ADF 
a low noise level. Present experimental 
unit weiglis 67 lb., but Gavco thinks it 
can be r^csigned to about 20 lb. 
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AEROPROPS ROOST 



PACKET RAYIOADS 



-V«#r irith Aero- 

proiluelH prtppellerH ilervloped 
eM/M'eiafltf htr earfpt uinl Imnn- 
pori aireraftf the FnirehiM 
V-iiiMi Fitfinff Hoxeur aehieii»n 
better take-off ami per- 
formanve rvHultinp in an im- 
portant invrenHe in pai/foatt! 


The ribbed hollow steel construction of Aero- 
produas propeller blades notably resists abrasion 
damage prevalent during take-off and landing at 
forward bases. This same rugged construction 
has enabled Aeroproducts propellers to keep 
going after they were severely damaged by 
enemy flak. The self-contained hydraulic system 
provides a propeller which is simple to install 
and maintain, and operates completely inde- 
pendent of the engine oil or aircraft electrical 
and hydraulic systems. 


Developed for the U. S. Air Force, Aeroproc 
propellers for (he C-119G arc the proved cons 
speed type, fuli-feaihering and fasi-reversing. 


, yj 

yieroproducts 


AUISON DIVISION • GENERAL MOTORS CORRORATION 
DAYTON, OHIO 



AVIATION SAFETY 


AA DC-6 — Lightplane Collision 



CAM'S official rc|.c.rt of Hic accident Ui.o.i depiirlarc from V\ 
finds that the pilot of the Swift failed <m ).me 28 there « etc 55 



DC-6. 'the operator judged it to he 

•"e^lte'dan'l 
late. CAM’s 
' ACCIDKN'I 
1 0656,' )....e 28, 


K.r,s,;'a 


suSSiS'Kl.SSi;’; 

left spin, striking the gtomid 4.4t0 feet 
__ : b„di„s s... i.,™d ...j ,1, 


i,.„ iwd ..a .1,,,.., I. . di..,i Ii„ .111, tu, ,,, oli—d .11, 




■•“r-— 

While the Swift was approaching Lose 
Field, a broken tiansnsission seas received 


proach dosvn the ILS glide path and local- 

;5"Ss*s 


fnselage of the 1X1.6, the., spnn into the the tower give imtrnclion to a light aircraft. 


ground. Both ocenpants r>f the small ait- 

Lft were killed and the aircraft was dc- other aircraft in the vicinity of the airport, 
molished. they tried to sight it. At an altitude of 

^:r.,j,'=LV,vsv?,w'vK 
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WHAT’S NEW 


thus placed his aircraft ii 


muaiig to Love Field for a nuruber of 
raoDths, be should have been auare of the 
local airport tralHc rales, as required bv 
Civil ,\ir Rcgiilah'oiis- One of these rules 
requires aircraft equipped with a transmitter 
to call the tower W'hile 10 minutes from 
the airport. Had the Swift pilot done this. 
" would have been ample time for him 


, .1 the I 

d No. 2 behiud tli 


DC-6. 


outer marlcr and point of collisi< 
cated by the words “straight-in a| 
tliat he intended to ntake such 

Owing to iirdicaticms that the tr: 


it is not known whether an cadier tr 
mission was attenrpted. The DC-6 n 
contacts were made in accordance W'ith 


rea. It ajrpcars. In 
d iiibonnd past tl 


and had' rc 
In the short 


practicins an ILS apprrsach without a liood. 
.-kfter the Swift made the crossover, it was 
continuously in a blind spot to the captain 
until only an instant before collision, whett 
evasive acb'on was intpossible. 

T'he DC-6 had received clearance to land 
No. I. and such a clearance is an indication 
from the tower that the approach pth is 
clear. This is one of the basic functions 
of airport traifre control, lire errew of the 
DC-6, therefore, could reasonably have ex- 
pected to be able to complete their ap- 
proach and landing without interference 
froru other aircraft. A ctearance does not 
relieve a pilot of the r 
maintaining vigilencc. Howevi 
that the erew of the DC-6 ss 
ing an alert Irxskout. and did not act in a 
manner inconsistent with their responsi- 
bilities in tailing to observe the other ait- 




If tw[}-way radio contact could not be 
established, owing to radio failure, it was 
the duty r>f the Swift pilot to approach the 
traffic pattern with caution, complying with 
air traffic rules for \'KR flight. Since two- 
way radio contact was not established, he 
should have |irocccdcd with due regard to 
r aircraft were in 
-vcr.thatbcpro. 

cccdcd I 

V 1 1 without ( „ 

able prndaicc in his approach. 

Mthongh the sun offered some restrictiuu 
to visibility, the line of sight from the 
DC-6 during the |ieriod between Grape- 
vine and the right turn to flnal approach 
would have been sllghtlv dow'nw-ard rather 
than directly into the sun- Owing to the 
small size (if the Swift and the distance, 
the ahimimim skin probablv blended into 
the light-colored terrain to an iindctcr- 
inincd degree, thus making the Swift diffi- 
cult to see. 

During the right torn nf the DC-6 the 
Swift could verv well have been in a blind 
area to the crevv- of flight 910. From this 
point on. cockpit strachire and the nose 
of the DC-6 presented considerable restric- 
tion to vision. Investigation indicated that 
the Swift would not have been visible to the 
crew of Flight 910 until only a second or 
two before collision. The Swift’s exact 
altitode, heading, and speed cannot be ae- 
curatelv ascertained. 

The' pilots of the IX;.6 were not aware 
of the presence of another aircraft in the 
area until they ' ’ • • 


On the basis of all available evidence, 
the Board finds that: 

1. The carrier, aircraft, and crew of the 
DC-6, and the 1'cmco Swift and its pOnt. 
were proi>er!y certificated. 

2. Local weather at the time of the acci- 
dent was; clear with thin scattered clouds 
at 29.000 feet: visibnitv 19 miles or more: 
wind south-southeast at 10 mph. 

3. Tile accident occurred at 11696 and 
at this time the sim offered sonic restriction 
to visibilitv- 

-t. Both aircraft were airworthy p 



:ivcd clearance for land- 
Hmc hikcii to fiv from 
the outer marker to the point of collisioti. 
the pilots of the DC-6 tried to sight the 
other aircraft, hut the Swift apparently 
remained in a blind spot forward and below 
the DC4 nose stiiictore, especially during 
the crossover. Tire Swift svas in such a 
giosition relative to the DC-6. cv|iccialiy 
as the situation became mure critical, that 
the pilots of the larger aircraft were unable 
to see it. 

Furthermore, from the time the con- 


tlic DC-6 pilnts to s 


7. When the controller anticipated the 
collision, he countcrmandrxl the clearance 
of the small aircraft to bnd No. 2 by in- 
structing it to torn left or right iminedi- 
stely. 

8. The relativt: positions and attitudes 
of the two aircraft at the instant the Swift 

the DC-6 made it impossible for him to 


PROBAB1.K C.AUSE 

T'hc Board determines that the probable 
cause of this accident was the Swift pilot’s 


■ach: e 


cut of tl 


itrollcr 

were a contributing factor. 

BY THE CD’IL AERONAUTICS 
BOARD; 

/il Osivaid Rian 
/V.' Josh Lee ■ 

Is/ Jovepli r. Aihms 
Is/ Chan Gurney 


New Publications 

’llie Air Traffic Story, pirated by the 
Radio Technical Commission for Aero- 
nautics, is designed to give its readers 
a speaking acquaintance with the transi- 
tion-period Common System of naviga- 
tion now coming into use, the many 
airborne and ground equipments which 
Hie system employs, and the role that 
each plays. 

In extremely interesting and easy 
to understand language, the 150-pagc 
Itooklet traces the historical develop- 
ment of navigation aids up to the 
present system. It then discusses fmida- 
mental principles of operation of each 
type of equipment in non-technical 
language. I'ollowing this, the reader 
embarks upon a hypothetical flight with 
a step-by-step report on cockpit naviga- 
tion procedures involved in using the 
Common System. 

A glossan' of standardized navigation 
terminology and a comprehensive index 
complete The Air Traffic Story and 
make it a basic reference for the field 
of civil air navigation. 

Copies arc available for 50 cents 
caeli from the Radio Tecimical Com- 
mission for Aeronautics. 1724 F St- 
N.W., Washington 25, D, C. 

Iinportaoce of I'lirbine Discharge 
I’cmperatuie Control is a four-page in- 
foniiation letter, one of a series, being 
distributed by Pratt &■ Whitney’ Air- 
craft Division to octsons interested in 
operation of its Tiirlvo Wasp engines- 
Thc bulletin can be filed in P&W'A’s 
Manual of Aircr;ift Gas Turbine Opera- 
tion binder. 

Uniform nomcnelature for identifi- 
cation of all items purchased by the 
Defense Dept- is included in an index 
being distributed in limited quantities 
by Air Materiel Command to con- 
tractors and manufacturers. The new 
index gives a common supply “lan- 
guage” to all Air Forae, Navy and 
Army materiel- USAF contractors may 
receive the alphabetic Part I of the 
guide from the Cataloging and Packag- 
ing Division, Directorate of Supply and 
Services, Hq., ,AMC, Command, Aft. 
MCSISD, Wrighf-Patterson AFB. 
Ohio. 

Tellinrj the Market 

Torque testing equipment and tools 
are detailed and prices given in catalog 
available from Richmont, Inc., 808 W. 
Santa Anita St., San Gabriel. Calif. 

Commercial aircraft starters data 
folder 1 500 describes and pictures the 
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JI16C line Iwing made by Jack Heintz, 
Inc., Cleveland 1. Ohio. 


Inkless strip chart speed recorders for 
lip to 30 days oii a single roll are 
covered in technical data sheet 81M 
being distributed by Mellton Instru- 
ment Co., 432 Lincoln St-, Denver 9, 

Special glass fabrics used in manu- 
facture of tools, fixtures and jigs for 
aircraft production are described in 
data sheet P.G. 100 available from 
Madagascar Graphite & Mica Co., 92 
Liberty St., N. A . 6, N- Y. 


Ball screw assemblies, worm gears, 
fractional horsepower motors and other 
products of Vard, Inc., Pasadena, Calif., 
are described in new brochure being 
issued by firm. Also covered is the 
company*s production facilities. 

F.lectrical equii>ment of a diversified 
character is covered in a new series 
of bulletins from Inet, Inc., Los An- 
geles, Calif. Subjects covered (bulletin 
numbers in parenthesis) ate; engine gen- 
erator, trailer (GG tr 852), self-pro- 
pelled engine generator (GG sp 852), 
nrobilc and stationary regulated recti- 
fiers (RR agp 852), Magni-Volt low- 
voltagc regulated direct-current power 
suppw (RRPSMVF 852), and precision 
power supply unit for computers (PPS- 
852). 


Vinylitc resin VMCII surface coat- 
ing applications and technical data on 
specifications and fonmilations are cov- 
ered in technical release 12, a 16-pagc 
booklet available from Bakclitc Co,, 
division of Union Carbide &■ Carbon 
Corp., 260 Madison Asc- N. Y. 16, 

Piiblicatioiiri Received 

• The Atom Story, by J. G. Feinberg, pub. 
by Philosophial Library, Inc., 1 5 E. 40th 

St.. New York 16, N. Y., 1953, $4.75, The 
Atom in ffie language of the layman. Begins 
in Greece, five centuries before Christianity 
and ends with a series of forecasts for the 

• Arctic Solitudes, by Admiral Lord Mount- 
evans, pub. by Philosophical Library, Inc., 

15 E. 40th St., New York 16. N. V., 1953, 
S4.50, Concise history of the search for the 
Northeast and Northwest Passages and the 
North Pole. 

• Popular Mechanics Album of Aviation, by 
Edward L. Throm and Jas. S. Crenshaw, 

pub. bv Popular Mechanics Co., 1953, 
$3.00. Story of asiation from ancient peo- 
ples to contemporary man. 

• Principles of Aerodynamics, Pitman Aero- 
nautical Engineering Series, by Daniel O. 

I'laiiiniascli, pub. by Pitman Publishing 
Corn., 2 W. 45th St., New York. N. Y„ 
195V $7.50. Describes and defines the phys- 
ical laws which are basic to aerodynamics 
and the methods used to apply these laws to 
specific problems. 



Are you a Forgotten Customer ... a mere name on the bills from 
your aviation distributor? Are your needs elbowed aside by the 
demands of the military, and the orders of volume purchasers? 
Are you accustomed to waiting? 

Yes? Then you need Airwotk. For Airwork has only Lite 
Customers. The entire organization, from President to Shipping 
Clerks, is geared to your needs, and the best way to fill them. 

You can’t become a Forgotten Customer with Airwork’s Per- 
sonalized Service. Prompt, continuous attention to your orders 
prevents that, 

Your engine overhauls arc timed for delivery before the 
scheduled date. Production Control follows your order all the 
way. A million dollar inventory gives you off-the-shelf delivery 
of 12,000 different items. ’’Specials” that must be ordered from 
the factory are given a continuous follow-up so you will not 
face unknown delays. The next plane or truck that leaves the 
Airwork warehouse carries the items you ordered. 

Whatever your aircraft power plant needs may be — the best 
way to fill them is through Airwork’s Personal Service. Call 
Miilville (N.J.) 1750; Mi-ami 88-3467 or Washington (D.C.) 
Dupont 7-8864. 

Airwork distributes a full line of spate pares, factory new and 
warranted by Pratt & Whitney Aircraft, Bendix Aviation, Conti- 
nental Motors Corporation and 19 other leading manufacturers 
nf aviation supplies. 



a irwork 

CORPORRTiOn 
millUIUE, HEUI JERSEY 
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EQUIPMENT 


More Air, More Cooling for AA DC-7s 



NFW DOUGLAS DC-7s being built for Aninican. Delhi and Nationni will use . . . 



• Freon gas-cycle units 
specified by American. 

® Greater output at less 
weight is expected. 

By Gecrgn 1,. Christian 

Gas-cyde reftigeration, wliich has 
been al) but overlooked for aircraft cabin 
cooling, will soon get a strong boost 
uiicn the majority of Douglas Aircraft’s 
speedy, turbo-compound-powered DC-7s 
appear with freon gas-cycle systems as 
the primary means of cabin cooling. 

I'fie freon units, similar to those used 
in household refrigerators, are being 
made by Carrier, Inc,, of Syracuse, 
N. Y. The planes will also use ArRe- 
search expansion turbine air-cycle ma- 
chines to take cate of ot erload cooling. 

Airlines that will use the gas-eycle/aii- 
cycle combination cooling system in 
their DC-7s are: American, 25; Delta 
and National, four eacli. 

A similar installation is used in Boe- 
ing Stiatocruiscrs. 

► Fresh Approach— Use of freon as a 
refrigerant in the DC-7 is largely a re- 
sult of American Airlines' decision, 
when it bouglit a fleet of planes newer 
tlian the DC-6B, tliat it wanted to 
make substantial improvements in pas- 
senger comfort- Particular emphasis 
was placed on “the atmosphere the pas- 
senger lives in,” as American's E. W. 
(Bunny) Fuller put it- 

Fuller, AA’s director-staff engineer- 
ing, told Aviation Week tliat his com- 
pany consulted with Douglas on how 
best to "add a little air and lots of re- 
frigeration” to the DC-6B’s four tons of 
cooling and 100 Ib.Anin. of air. 

Fuller also wanted to obtain adequate 
in-Biglit cooling witli only one or the 
plane's two cabin superchargers opera- 
tive. This could not be done with the 
air-cycle refrigeration used in the 
DC-6B, With one blower out, air to 
cabin is reduced 50%. But since ex- 
pansion turbine refrigerant output is in 
proportion to the cube of the input, 
cooling drops to j its original value. 

W- W. Reascr. Douglas Aircraft air 
conditioning project engineer, suggested 
tliat freon «-j.s the best way for Ameri- 
ran to reach its goals. 

► What Thev Get— Here is what AA 
expects to get with its res'amped pres- 
suriaition-air conditioning system, com- 
posed of two Douglas-made cabin super- 


chatgers, an AiRescarch air-cycle ma- 
chine and a Carrier gas-cycle unit: 

• 12% increase in supercharger airflow, 
through speeding up the unit by means 
independent of the cooling system- 

• Increase in air-cycle machine’s refrig- 
erating capacity from four to six tons by 
nrovimng the unit with more air and a 
larger intercooler. 

• The refrigeration system is fully auto- 
matic, keeping the cabin at any preset 
temperature. The expansion turbine 
cuts in and out as demand requires. The 
crew has a master switch with which it 
can turn the whole system on or off. 


So American, with assistance from 
Douglas, AiRescarch and Carrier, 
achieved its avowed goal of "adding a 
little more air and lots of refrigeration” 
to its DC-7s. Planes will have 112 
lb. /min. of air and 11 tons of cooling- 
► Light, Cheap, Efficient— Total in- 
stalled weight of the freon system, in- 
cluding additional poundage of heavier 
generators (boosted from 500 to 400 
amp.), ducts, wiring, etc. is approxi- 
mately 480 lb., according to William 
Hannan. A.A’s air conditioning e.xpert. 
This 480-lb. package gives five tons of 
refrigeration and weiglis some 58 
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Modem aircraft design demands not only the ultimate in 
aerodynamics but comparable ingenuity and reliability i) 
instrumentation and control components- 


Contributing vitally to the substance of safety and dependability of 
many of today's most advanced production and developmental aircraft, 
our automatic control components and instruments are the result of 
continuous research, design and engineering tests that eliminate 
all compromise with performance. 


■Whether your design problems are concerned with turbojet engine 
control systems or such essential components as pressure switches, 
electronic amplifiers or hydraulic valves . . . you can depend upon 
our engineering ability, experience and manufacturing facilities to 
meet your most exacting requirements. At no obligation whatsoever, 
we extend an invitation to consult with our aircraft engineering specialists. 



MANNING, MAXWELL & MOORE, INC. 

AIRCRAFT PRODUCTS DIVISION • STRATFORD, CONN. 

OUR AIRCRAFT PROOUaS INClUDSi TURBOJET ENGINE TEMPERATURE CONTROl AMPIIFIERS • ElECTRONIC AMPtlflERS 
PRESSURE SWITCHES FOR ROCKETS, JET ENGINE AND AIRFRAME APPLICATIONS > PRESSURE GAUGES 
THERMOCOUPLES • HYDRAULIC VALVES • JH ENGINE AFTERBURNER CONTROL SYSTEMS. 
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The Eaton Process of Producing Jet Blades 
is Saving Critical Materials— Reducing Costs 
by Millions of Dollars 


'I'lie savings inherent in Eaton processes for the production of jet engine 
blades are an accomplished fact — savings in critical materials, savings in 
cost totaling millions of dollars. These cost-saving processes have been 
developed and perfected in production — representing millions of blades 
for jet engines now flying in actual combat. 

Eaton research — in the laboratory and in the shop — will continue to 
strive for the achievement of the high quality necessary for these critical 
parts — at the lowest possible cost! 


EATON 


MANUFACTURING COMPANY 

General OfFieetr CLEVELAND, OHIO 


VALVE DIVISION: 9771 FRENCH ROAD • DETROIT 13, MICHIGAN 

PRODUCTS: Sodium Cooled, Poppel, end Free Volves* Tappets* Hydraulic Valve Lifters* Valve Seat Inserts* Jet 
EngIneParts* Rotor Pumps* Motor Truck Axles* Permoi^ent Mold Gray Iron Castings* Keoler-Defroster Units* SnopRings 
Springtites* Spring Washers* Cold Drown Steel’ Stompings* Leaf ond Coil Springs* DynamoticDrives, Brakes, Dynamometers 
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pounds less than uu expansion turbine 
of comparable output, Hann.in added. 

Initial cost of tlic gasniydc refrigera- 
tion inacliinc niil be about one-fourth 
that of an expansion turbine witli 
matciiing performance, according to 
estimates. 

EfEciency of the freon unit in teniis 
of horsepower requirements is consid- 
erably greater than expansion turbines; 
Hannan calculated that the freon sys- 
tem will draw about one-fifth of the 
power needed bv an expansion turbine 
of the same capacih'- 

Furthermorc, airrent DC-7 deliver) 
dates could not have been met, A.^ 
says, if it had chosen tlie expansion 
turbine cooling systcni- 
► Unexpected Dividends— Fuller pointed 
out tliese unexpected dividends which 
.\nierican liopes to receive as a result 
of its decision to go to freon cooling: 

• Ground cooling. Tlie freon system is 
capable of delivering its full five tons 
of refrigeration when tlie aircraft is on 
the ground witli engines dead. Current 
to operate the svstem is supplied by the 
niotor/gencrator set wliicli is normally 
connected to the plane to supply piowcr 
for lights, engine starting, etc. 

AA makes a recirculating fan out of 
the normal ground blower to avoid pull- 
ing warm outside air into the cabin. The 
blower’s output is about 78 Ib./min. 
of air-ample to satisfy all cabin le- 
quirements on the ground. This elim- 
inates need for a SI 2,000 refrigeration 
tiucl:. as well as tlic vehicle's inaintc- 
nance and the salary of its operator. 

• Fewer failures. American, like other 
carriers, has been experiencing cabin 
supercharges failure peaks during sum- 



VENTILATOR FIX 


Nortliwcst Airlines cut tL‘|)lacemeiit of 
DC-4 magneto ventilators from down 
to 1% and saved $2,0i; in 1952 by using 
a rivet (right) in place of loekwirc to keep 
stacked shells in the ventilators from vibrat- 
ing loose. Wire could not be drawn tight 
and wore grooves (left) in jjart heoiiise of 
vibration and sUpstrcani. Idea is Standford 
Utson’s, master mechanic at XWA's St. 







Boost production . . . save labor with T-J Rivicors and Clinchers for 
many assembly jobs today ... in aircraft, automotive, farm machinery, 
stampings of all kinds. 

T-J CLINCHORS set clinch nuts 3 to 5 times faster! Fully automatic 
. . . controlled by a single foot pedal! Available in Underfeed and 
Gravity feed models, throat depths 8" to 36". 

T-J RIVITORS automatically feed and set solid rivets . . . with high 
produaion! Electrically-powered Rivitor sets Lfj" to y" diara. solid 
steel rivets up to Vg" long. Air-powered Rivitor sets aluminum alloy 
rivets up to yt" diam. or steel rivets up to ■/(" diam. and up to y" 
long. Throat depths 8" to 36". 


Vl'rilt hr Osmbor baU 
lain Sih RwUor b«lle- 
lins 646 and S47. The 
Tamkhn.Johnson C»„ 
Jackson, Mich. 
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mer months, because the units ate 
fotced to pump ait against higher back 
pressures created by operating the ex- 
pansion turbines for cabin cooling, Han- 
nan estimated that the cooling turbines 
approximately double the work load 
imposed on the superchargers as com- 
pared to straight pressurization loads. 

Since the freon machines will be 
used as the primary cooling system, 
with expansion turbines cutting in onlv 
to take care of overload conditions, the 
cabin superchargers will be relies'^ of 
3 considerable work load. This, Ameri- 
can hopes, will reduce summertime fail- 
ures, help level off tlie peaks heretofore 
experienced, impros c operation and re- 
duce supercharger operating costs. 

► Small Sacrifice— Douglas was able to 
stow the freon system in the DC-7s 
u'ith a minimum sacrifice of useable 

• Condenser and associated ducting 
was tucked into the right wing fillet 
where it take no useable payload space. 

• Compressor and evaporator were in- 
stalled in the forward section of the 
rear cargo compartment where the two 
components take a tot.il of 1 1 cubic 
feet of cargo space. 

American officials fed that this is a 
small sacrifice to make for the overall 
advantages of the freon system, 

► One From the Road— fcarrier. Inc.’s, 
compressor for the DC-7s is substan- 
tially the same unit the manufacturer 


supplies for Greyhound buses. Origi- 
nally the bui-installcd compressors were 
made of cast iron. The bus operator, in 
a parallel reminiscent of many a simi- 
lar move by airline operators, quickly 
sponsored a program to lighten the 
compressor by using aluminum in place 
ot cast iron, 

Tlie cast-iron compressor’s weight 
sometimes resulted in the buses exceed- 
ing maximum highway loads, which in 
turn restricted passenger loads. 

To lighten the freon system as much 
as possible for airborne use, Carrier 
went a step further. It redesigned tiie 
condenser and evaporator, as well as 
the compressor, in aluminum instead 
of copper. A standard refrigerant dryer 
in the freon system keeps water out. 

.\merican hopes to overhaul the com- 
pressors in its own shops at a cost of 
less than §300 per overhaul. And the 
compressor is a durable piece of ma- 
chinery. An overhaul time of 4,800 
hours is reported hv Pan American for 
identical units installed in its Boeing 
Stratocruisers. Another carrier is said 
to be overhauling the compressors at 
5,200 hours- 

► Power Requirements— Total electrical 
load imposed by the freon system is 
450 amp. when the plane is on the 
ground and 300 arim. when the craft 
becomes airborne. The lower airborne 
load is the result of shutting off the 
ventilating and condenser cooling fans. 


which arc not required in flight- 

•Anierican is getting larger ground 
motor/gcncrator sets. Airline spokes- 
men point out that this move is not 
directly attributable to the freon instal- 
lation laut is a desirable and logical step 
since its aircraft electrical requirements 
are becoming increasingly heavy. 

'llie current sets, with outputs of 600 
amp, continuous and 750 amp. for 
three minutes, will be replaced with 
units of higher amperage output- Amer- 
ican has already service tested one such, 
the Hobart Model 871, which dves 
1,000 amp. continuous, 1,200 for three 
minutes, and 1,500 for one minute. 

► For the Future— It is reported that 
Douglas engineers have built a com- 
])lctc and exact working mock-up of the 
entire DC-7 refrigeration svstem, in- 
cluding the superchargers. 

Purpose is three-fold. First, the 
mock-up h.is already paid dividends in 
spotting sources of potential trouble 
prior to completion of the airplane. 
Next, the set-up will provide an ideal 
too! to train maintenance personnel of 
the various airlines using the DC-7. 

Finally, AA says, the mock-up will be 
kept operational after the planes go 
into service. This will allow Douglas 
technicians to troubleshoot later diffi- 
culties without necessarily resorting to 
expensive flight testing. 

Although actual service experience 
will be the only way to prove conclu- 
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over the globe 


In Indo-China, Korea, the Yukon . , . over Europe’s 
ancient architecture anti the Antartic’s chilly seas . . . 
Hiller Helicopters are serving dramatically on errands 
of mercy and of war, in communications, in explora- 
, tion and in widely assorted business ventures. 

^ Wherever they go, Hiller 
Helicopters count on depend- 
able power from Franklin en- 
gines exclusively, 

Franklin is the power source 
for the vast majority of all 
helicopters flying today. 


MOTORS, 

SYRACUSE, N.Y. 
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As a flexible seal 

for limit switches exposed to weathi 
end temperatures below — 100'F, 

St'lasfic works 
where other materials fail. 

Reliobilily is Imperolrve 
In herTneticolly sealed limit switches 
used to control such oircroft parts as 
landins gear, bomb boy doors, 
turrets and flops. 

Evaluation tests conducted by 
Electro-Snap engineers showed that 
Silastic was the only material 
flexible enough ol extremely low 
temperatures to serve os a 
diaphragm-type wobbling seal. 

Foultless performonce for over a million 
test cycles plus quolificolion under 
government specifications prove the excellence 
of the design ond the superiority of Silastic. 



. ol iwilch held in 
depressed position and 
exposed to —lOO’F 
lor several hours. 


Lsponds inslanih. 
demonsiraing the pexibilUr 
oi the Silaslic seal. 


Photos eourlesy BlecIro Stiop 
Switch ond Manufaelurins 
Company. Chieogo, Illinois. 


for superior performance 

specify 



the Dow Corning silicone rubber 


Silastic slocks dosigned for extreme tcinpcr.iturc applice- 
lions are llic only materials lliat will retain ruhhery prop- 
erties after coiilimion.s long term exposure to Icmpcralures 
from —80 to 300-350°F or after repeated short term exposure 
to tcinporatiires from — 130° to 500°F. 



As a standard for low temper- 
ature performanec, we call vour 
altenlioii to onr data' on modu- 
lus ratios, or relative slilTening. 
a> measured by the Gehnian test 
iiietliod. .According to these data 
I sec Figure I the modulus for 
Exlrcine Temperature Sila.slie 
shows no appreciahle change 
above lemperalui'cs in the range 
of -112 to — ISO^F. Rapid 


change in the modulus for natural rubber and for most 
silicone rubber stocks takes place helwcen —40 and — 70°F. 

All types of Silastic show excellent resistance to oxidation, 
weathering anti to a variety of hot oils and chemicals. Silaslic 
slocks for electrical applications arc unique even among sili- 
cone rubbers for low water ahsorjtlion ami excellent dielec- 
tric properties combined with good physical strength. 

Data and actual performance prove that you can count on 
Silastic to retain both its physical and dielectric properties 
after long exposure to outdoor weathering or to tempera- 
tures far above and below the limits of natural or synthetic 

'Polmanleer el ol. Ind. and Eng. Chem. I'ol. 4-t. Page 1576. July 1952. 
•T.M. Reg. U.S.Pat.OB. 




.p “MiG ALLEY” 


■'MIG Alley” has no near competitor for the title 
“World’s Toughest Testing Ground!” Here, under the 
stresses and variables of a type of war without prec- 
edent in military history, men and equipment have 
been pushed far beyond the limits originally pre- 
scribed for them. Amphenol’s cables and connectors, 
in fully meeting the most stringent of military re- 
quirements, have helped to make the electronic and 
communications equipment of our Armed Forces 
the most dependable in the world. 



sivtiv tliat tlic DC-7 ftcon system is as 
good as it looks on (jpipcr, I'olk'r is con- 
fident that gas-c\clc refrigeration will 

craft. 



Supercharger Tesler 
Uses P-39 Nose Case 


Capital .\itlincs mechanics have built 
up a cabin supctcliarger test rig in- 
corporating the nose case of a Bell P-39 
.\iracobra. 

Tlic set-up is powered by a Cliiyslcr 
industrial engine that delivers 86 hp. at 
3,000 rpin- \ 2J-tinies step-up in speed 
is obtained by driv ing the suijcrcharecr 
tliroiigli the i’-59 nose case. 'Jbe drive 
is reversed from tire wav it was in the 
iiircraft-the Chryilcr engine drives the 
pro|xlIcr shaft and tlic supercharger is 
connected to the original engine drive. 

I'o avoid tlic possibility of the nose 
case burning out, tlie engine's ignition 
circuit does not close until the nose 
ease’s oil pnnip Inis developed sO psi. 
pressure. Tlio rig also ineiirporates an 
electronic tachometer tliat measures 
driveshaft rotational speed. 

'I'hc test equipment cimeiith can 
check only the \^■■cstetn Ge.ir super- 
cliiirgcrs that arc inonntrd on Capital’s 
049 Connies. It is Iseiiig converted to 
accept the AiRcseareh hiovvers and cn- 
piinsioii turbine units used on 74‘l 
Conn ics. 

Temperatures arc now cheeked at 
seven points: the nose ease, drivcsliaft 
be-aring, Mijxirchatgcr bearing, super- 
cltargCT oil spr.iy. supcreliargcr oil pump, 
oil in. and oil out. I'ivc additional 
Ijoiiits will be iiddcs! for testing of the 
.ViRcscaicIi units. 


OFF THE LINE 


Rolir Aircraft Coqi. lias entered into 
licensing agreement with r.ieifie Airmo- 
tive Ceirp. granting the latter exclusive 
manufacturing and s-ile-s rights to the 


Is long service life at lew cost your problem? 

here’s how leading tractor manufacturers 
solve it with needle bearings 



Many makers of farm tractors specify Torrington Needle Bearings 
because of their relatively low cost and their long maintenance-free 
operation under rugged conditions. 

Needle Bearings have been perjormance-proved on thousands 
of tractors in service on farms across the nation. 

Tlieir use on steering aims and knuckles provides easier 
turning, helps to reduce operator fatigue. On hydraulic controls 
and transmission assemblies where small sise is important. 

Needle Bearings give higli-capacity, anti-friction performance. 

Manufacturers throughout industry have made Needle 
Bearings “standard equipment” in countless applications 
since their introduction nearly twenty years ago. 

Perliaps your bearing problem can 
be solved by the Needle Bearing. We’ll be 
glad to help you find out. 


TORRIHGTOI^^^^^EARINeS 

Neeills • Splierical Kolltr • Tapertl lollgr • Strilpht Rgller • Ball • Niedlg Rollers 
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SMALL QUANmiES AT , 
MINIMUM COST. ' 


When you need just a few pieces — 
when you’re still in the experimental 
stage— then an economical, cooper- 
ative source of parts is important. 

Our Machine-Cul Method avoids 
custom die costs completely by use 
of special machinery which skill- 
fully fashions pilot quantities. 

Careful calculation determines the 
point at which labor costs warrant 
our Short Run Method, which uses 
simple contour dies and special pur- 
pose presses. 

Best of all, when you get into large 
quantities on the experimental part, 
our Stampings Division is still 
your most economical producer,j 
using our Production Method. Thus 
■ all three methods ate at your dis- 
posal. And impartial choice of 
j method saves money for you! 


Pit Refueler Cuts Apron Hazards 


Avomat, Inc., new entry in the pit 
refueling field, has completed an in- 
stallatioir at Lockheed Air Terminal, 
Burbank, Calif. 

The Avomat system permits simul- 
taneous refueling of both wings at a 
maximum flow of 800 gallons per min- 
ute. Pit refueling eliminates the hazaid 
and cost of operating large fuel trucks 
aiouml congested airport aprons. 

.^voniat's installation at LA'I' in- 
cludes three pits wiiosc steel tops are 
fluslr with tire ramp. Two pits contain 
60 feet of hose on reels. Tire tliird pit 
houses metering units, grounding wires, 
etc. Also in the system is a 23,000-gal. 
underground tank from which fuel is 
pumped through a water sqiaiator and 
six-incli line by a 40-lip. electrically 
driven turbine pump. 

Fire protection is given by a Walter 
Kidde set-up, including a 10-lb. carbon 
dioxide bottle in each pit, set off by 
Kidde temperature-ratc-of-rise fite dc- 

Advantages cited for this application 
of CO, as an extinguishing agent are 
that it cannot damage pumps, liose of 
or motors; is a non-conductor of elec- 
tricity, eliminating possibility of causing 
short circuits; and it dissipates into the 



MliTER PIT is between two hose pits. .All 
ate protected by Kidde CO, system. 


.itmosplierc after discharge, leasing no 
mess to clean up. 

Lockheed Air Termiiral has only one 
gate position using the Asomat system 
during tlie current test period, but four 
g.ate positions may be operated simul- 
taneously without additional pump fa- 

.Avomat’s address is 2627 Hollywood 
W'ay, Burbank, Calif.; Walter Kidde is 
located at Belleville, N. J. 


FO. l«fO.«A„VF UTF..TU.F Valve 

A solenoid valve for controlling bleed 
of hot, pressurized air from jet engine 
compressor section to auxiliary fuel 
tanks has been announced by Valcor 
Fngincering Cotp. The pressurized air 
pros'ides power for fuel transfer from 
the auxiliary tanks to the main lank. 

The assembly is actually two valves 
in one. each witli its own actuating 
solenoid, with some air passages coni- 
mon to both. One valve in the unit 
controls the transfer operation, allow- 
5104 Union Street, eienhrooV. Conn. |f,g gjj g,nv through to the auxiliarv 
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O COMPANY, INC. O 


tank to provide transfer power. The 
other decompresses the tank after the 
transfer, to minimize the possibility of 
an explosion. 

Tire air from the compressor mav be 
as hot as 450F, Valcor says, as the heat 
rapidly dissipates as tlic air flows through 
the piping and into the tank. .After the 
auxiliary is pressurized for transfer, all 
that is required is to open fuel valve 
and let fuel flow to the main tank. 

A'alcor attributes success of the valve 
in this application in part to the use 
of a "floating shear” seal which it claims 
has self-lapping and self-cleaning ehar- 


AVIATION WEEK. April 15, 1953 


GREAT "GOLDEN YEAR” AIRPLANE 
Offers Over 150 m.p.h. Cruising 



At Moderate Price! 


Never before in aviation’s 50 
years have business and private 
flyers been offered so much for 
their money! The ‘‘Golden Year” 
Cessna 130 is all new . . . and so 
beautifully designed that its flight 
characteristics are phenomenal. 

It takes off in remarkably sliort 
distance climbs aver 1150 feel ;i 


minute -eruisesat leef/oeerlSO m.p.h. 
—yet makes safe, slow landings [in 
almost any short field. It's all metal 
— it has every comfort and safety 
feature you could ask for — yet it sells 
for more than one-third less than any 
otlier make of plane in the over-150- 
m.p.h. class.See it at your Cessna 
dealer he’s listed in the yellow pages 
of your phone l>onk. 


New Cessna 180 
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Save Weight, Time, Cost on 

AIRPLANE "PLUMBING” 

WITH FORMED TUBES 


You can put the whole production 
problem for many components right 
in the lap of the Formed Tubes Sales 
Engineer. Raw materials and scrap 
are his worry. You can forget them. 

Formed Tubes manufactures steel 
cubing and fabricates Steel, copper, 
brass and aluminum tubing to your 
specifications in W O.D. to 6" O.D., 
in 20 ga. to 11 ga. metal. Depend on 
Formed Tubes to cut costs and make 
delivery on time. 

waire fob enoineebino m&nu&l on fobmeo 

FORMED TUBES, Inc. 

Contract 0<v. 401 Prairie St. 

Sturgis, Michigan 




actetistics. 'Fhc solenoids ate sealed in 
glass and the valve construction is of 
stainless steel and aluminum. 

Valcot Engineering Corp., 314 Mar- 
ket St., Newark, N, J. 



Tube Bender 


tube and bending press is de- 
signed to provide gtcater working clear- 
.mce to speed liandling of a variety of 
multiple bends in different planes. 

The machine, a vertical ram type, is 
rated for 20-ton capacity. It is hy- 
draulic in operation and features twin 
equalizing cushion cylinders offset on 
the press frame, automatic anglc-of-bend 
cvciing and return to shirting position, 
\ ariabTc speeds and shortened die hold- 
ers for better clearance. Tlte unit bends 
steel tubing witli outside diameters from 
1 in. to 2 in., witli maximum w.ill tliick- 
iiess of .083 in. 

Pines Engineering Co., Inc., Aurora, 
III. 



Mobile Leak Tester 

A mobile manometer leak test ma- 
chine, tailored for final testing of com- 
plete fuel and hydraulic systems in ait- 
er.ift, has been developed by Device 
Engineering Co. 'Jlie equipment works 



'Tmhma Ecuifitf 'BuidA 
Btu£(l WfikEii “BindA 


COMIUTE FUSELAGES for Piaaecki HUP helicopters- and 
major assemblies for other urgently needed aircraft— are 
rolling off the lines of Twin Coach Aircraft Division in substantial 
volume. Twin Coach plants, among the best-equipped, most 
modern in the nation, are competently staffed by men who are the 
real early birds of the aviation industry. Many have over 
25 years of unbroken aircraft experience. Modem facilities, 
modern equipment plus experienctJ manpower 
makeTwin Coach a dependable source 
for every type of airframe assembly. 


TWIN COACH p 



CH .COMPANY -'=r: 

BUFFALO, N. Y., 
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AMERICAN 


CONTRIBUTIONS 


THE OEVELOPMI 


TRANSPORTATION 



The Travel Card that gave ’CREDIT ' to the public 


In 1934, when American Airlines 
issued the first credit card, proposed 
by C- R- Speers, an American sales 
manager, there was an immediate 
expansion of passenger traflic in the 
first class air travel field. 

Up to then, all tickets had to be 
purchased by cash. This was a de- 
cided disadvantage to businessmen 


who found it necessary to carry large 
sums of money with them when they 
flew from one destination to another 
on an extended business trip. Credit 
cards developed customers for the 
airlines from firms who had not pre- 
viously encouraged their personnel 
to fly on company business. Airline 
credit cards have become so popular 


and arc now so widely used that they 
arc accepted as evidence of credit at 
leading hotels and drive-your-sclf 
automobile agencies throughout the 
entire country. 

The first issuance of credit cards 
is only one of many milestones in 
the history of air transportation in- 
troduced by American Airlines- 


AMERICAN AIRLINES 

JLatdiag Airline 
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nn the fill-in-air-ptcssiire principle. 

It can detect minute leaks in com- 
plex ur inaccessible systems, the com- 
|xim el.iinis. and may be used for 
dic'.i.iint III piessiui/ed c.ibins. 

1 lie lestu Insists clnse pressure regii- 
l.iliiiii. ittiibiitalilc In a ness’ ariangc- 
nicnt Ilf piliil-liiiulcd free diaphragm 
regiiialnrs. one for pressure reduction, 
the other fur relief- Settings of both 
legnlatnrs are aln.iss in step, the coin- 
pimy S.US, 

llevifc I'inginecring Co.. 1701 Witl- 
imt St., I’hil.idelphia 3, i’a., 



Grinds Mill Cutters 

Better sliiirpcning in less time is 
claimed with new grinding fixture for 
lecth of shell milts, side teeth of side- 
milling cutters and inserted-tooth mill- 
ing cutters. Fixture converts surface 
grinder into cutter grinder, also can 
be used on cutter grinder. 

Originally developed for company’s 
own use, li.xturc is now being marketed 
by Westcott Chuck Co., Oneida, N. Y. 



Shaft Seal 

A incdianical seal for sliafts operating 
at high speed in small pumps and other 
rotary applications has been announced. 

1 he seal uses bevded cones of Teflon 
(du Poirt) as the flexible member bear- 
ing against the shaft. It is suitable for 
—100 to -1501'' service, in s'acuum sys- 
tems and under pressures up to 200 psi. 
It withstands oils and acids. 

Housings in stainless steel or other 
metal can be supplied with the part. 
Seal is made in sizes tn fit shafts of 
and l-iii. diameter. 

Crane Packing Cn., 1800 Cuyler 
Ave., Chicago 15. 



Hermetically Sealeii and Sealed 


AN, AF AND NAP APPROVrDi lUmtrated above are but a few of the 
comfiete line of Leach bennetically sealed and sealed control ciicuit 
relays for aircraft. 


e four of many important n 


facturers specify Leach relays: (1) to protect their product reputation, 
(2) to reduce maintenance costs, (3) for lasting dependable per- 
formance, and f4) because they’re built to exacting standards. 


-croft are equipped with Leach relays than any 


For Setter Controls through Better Relays — Specify Leach 
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most compact 
elbow fitting 


Resistoflex Hose Assemblies with 
sturdy forged aluminum elbows 
fit close quarters, eliminate adapters 


Here are hose assemblies that can help you when 
space is at a premium. They have fittings with 
smallest dimensions for their I.D. and permit you 
to design more compact “plumbing" systems. 
Resistoflex Assemblies improve space factor even 
more when they replace combinations of swivel nut 
hose assemblies and angle adapters. 

Machined with true turns from solid forgings, 
Resistoflex fittings assure full flow, minimum tur- 
bulence, and extra resistance to fatigue. 

And remember— Resistoflex Hose Assemblies with 
flanged aluminum fittings have USAF and BuAER 
approval. Take advantage of our 4-year quantity 
manufacture of these aluminum elbows and their 
trouble-free service in jet engines and aircraft. 
Write for catalog. 



THE l-ATEST IN BACK-UP RINGS. TOO- 
MADE FROM •'TEFUON"! Fiuoroflex* -Tspiral 
rings have optimum dimensional stability, inertness and 
heat resistance. They're easier to install, reduce friction 
and improve life of the assembly. Get specification data 
- write for Bulletin No. FR-II. 


RESISTOFLEX 


ALSO ON THE MARKET 


Static cliacactcristics of geimanium and 
low-power selenium diodes can be meas- 
ured with new DT-100 tester designed 
with simplified controls to provide ac- 
curate results with minimum operation. 
— rclctronics Laboratorv. Inc.. 54 Kin- 
kei St., Westbiuy, N. 1'. 

Swedisli metal-working machine for 
beading, straight cutting, circular cut- 
ting, nibbling and otlier work can be 
t.ipidly switclicd from job to job with 
a few simple tools and attachments.— 
Made by GV Nibblcr Co., Stockholm, 
Sweden; distributed in the U. S, by 
riric S. Johnson Co., 250 E. Ohio St., 
Chicago, m. 

Class H silicone iiiiprcgnating vaniish 
has been desclopcd with improved han- 
dling cliaractcristics, less tendency to 
bubble at Itigh temperatures and longer 
dielectric life, 100 times that of typical 
Class B varnisli.-Dow Coming Corp., 
Midland, Mich. 

Cathidc-tipjted tool bores .AND-10050 
port or connectiong holes for hydraulic 
valve and fitting in one operation, 

S reducing desired contour with four 
utes, each of which accomplishes a 












different job. Tool can be used on fer- 
rous and non-ferrous metals.— Sonnet 
Supply Co., 576 N. Prairie Ase., Haw- 
thorne, Calif. 

More powerful grip on tool and sim- 
plicity are advantages cited for new 
cliuck made by Swedish firm, Eskkil- 
stuna Bon-Och Verktygsaktiebolag; can 
be used in lathes, millers, boring mills, 
and other macliines.— Distributed by 
Victor Machinery Exchange, Inc., 251 
Centre St„ New York 13, N. Y. 
Delicate lap]>ing, honing, filing and 
polishing can be done with Di-Piofilei 
liaiid tool which reciprocates maximum 
i in. up to 100 sttokes/min.— Engis 
Equipment Co., 431 S. Dearborn St., 
Chicago 5, 111. 

Savings in time and ina teiial arc claimed 
from use of Circa-Flo Piessureniatic 
hot-spray heaters, suitable for apply- 
ing lacquers, enamels, paints.— Spee-Flo 
Co., 720 Polk Avc., Houston, "rex. 


Specially Engineered Flexible Resistont Products jor Industry 


AVIATION WEEK, April 13, 1953 


AVIATION TURBO OILS 


15 AND 35 


The only lubricating oils 
pacing let engine development 


Esso Aviation Turbo Oils 15 and 35 are the only synthetic 
gas turbine lubricating oils in use today in substantial 
quantities which will stand up to the operating conditions 
of jot engines of enormous thrust now being developed. 
These oils are the direct outcome of technical research 
and foresight on the part of Esso aviation lubrication 
specialists working in close cooperation with British and 
U. S. aircraft engine designers and builders. 

Why Synthetic Lubricants? 

To meet the needs of today's gas turbine engines an oil 
must possess quite remarkable properties. Not merely 
must its viscosity-temperature characteristics be excep- 
tional, but its pour point, flash point, volatility, high- 
temperature stability and load-carrying properties must 
ail have advantages not possessed in combination by 
those lubricants formerly used. 

The oil must permit rapid engine starting and be 
pumpable at very low temperatures. At the same time 
it must effectively lubricate the critical turbine bearings 
on both turbo-prop and turbo-jet engines at very high 
temperatures and have the ability to maintain the perfect 
condition of the propeller reduction gears on turbo-prop 
installations. 

These requirements are not readily fulfilled, and can- 
not be met completely by a mineral oil even of the very 
highest quality. 

But Esso Aviation Turbo Oils 15 and 35 satisfy them all. 

Fully Proved Lubricants 

Recognizing these facts at an early stage in gas turbine 
development, Esso research teams in Britain and the 
United States concentrated their efforts in producing 
synthetic oils equal to these new needs. Their results are 
Esso Aviation Turbo Oils 15 and 35, aircraft lubricants 
of proved efficiency, 

E. A.T. 0. 35 is now generally used in all latest types of 
gas turbine engines tested and fiown in Britain. It is a 
fact that some of the latest British engines would be 
unable to run at full power without using E.A.T.O. 35. 

E.A.T.0. 15 meeting Pratt & Whitney Aircraft speci- 
fication P&WA-521A was used during the testing and 


development of the Pratt & Whitney Aircraft J-57 jet 
turbine engine and is an approved lubricating oil for this 
latest high-power axial-flow engine. E.A.T.O. 15 also 
is the only oil currently recommended for the Curtiss- 
Wright J-65 Sapphire jet engine for all power ratings. 

For these reasons E.A.T.O. 15 and 35 are invariably 
used for the high-thrust jet engines now being developed 
in the U. S. and Great Britain - engines which have never 
known a mineral lubricating oil. 

An fconomic Invesfmenf 

Gas turbine engines consume only a fractional amount of 
these synthetic oils per hour (less than a pint) but 
E.A.T.O. 15 and 35 will enable engines to maintain high 
power over long periods without loss of their unique 
properties. The cost of these lubricants - only l/25th of 
the fuel bill-bears favorable comparison with the cost of 
oil consumed in a piston engine, 

Conv/nefng Demonstration 

At the 1S52 S.B.A.C. Display at Farnborough, England, 
the Rolls-Royce Avon engines installed in the Hawker 
Hunter, the de Havilland 110, the Vickers Valiant, the 
Supermarine Swift and the English Electric Canberra 
(with afterburners) ; the Armstrong Siddeley Sapphire 
engines installed in the Oldster Javelin and the English 
Electric Canberra, were all lubricated with Esso Aviation 
Turbo Oil 35, 

Leadership in research and 
product development are good reasons why 
of ell the world's international 
airlines, 7 out of TO use 
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AIR TRANSPORT 


Board May Delay Nonsked Action 2 Years 


• CAB wants to continue investigation of irregular 
carriers 18-24 months before handing down decision. 

* Third round of hearings is scheduled to open next 
month in Miami with testimony of large carriers. 


By Lee Moore 

Little change in Civil Aeronautics 
Board policy on regulation of nonshed 
airlines appeared in prospect last week 
as the Board closed the second round of 
Washington hearings on its "large irreg- 
ular carrier investigation." CAB pro- 
posed to continue the proceeding 
anotlier IVi to 2 years before making a 

Tlie Board will hear first testimony 
from the larger domestic nonskeds in 
this case at Miami, where hearings arc 
slated to resume about Mav 1. Next 
scheduled appearances; Modem Air 
Transport, Peninsular Air Transport and 
Southern Air Transport. 

In Washington, Transocean Air 
Lines and Trans-Caribbean Airwa\a 
finally proposed international programs, 
but neither the Board itself nor the 
larger domestic nonskeds will propose 
for debate a new plan of CAB regula- 
tion, Tims far, the case continues as a 
fact-gathering investigation rather than a 
case to decide new policy-the ultimate 
aim when the case started six months 
ago. 

New developments as hearings close 
in Washington: 

• CAB staft changed plans to present 
a rebuttal witness to economic argu- 
ments made thus far by both sched- 
uled and nonsked carriers. This wit- 
ness would have given a tipoff on how 
the present Board views the problem 
of nonsked vs. sked competition and 
regulation. Nor has counsel for Bureau 
of Air Operations indicated whether it 
will take the stand before briefs to the 
examiners are filed (next vear). Non- 
skeds are anxious to get CAB views so 
they will know what to argue about. 
As it stands now, the case is a mere 
presentation of facts for the record. 

• Some small nonskeds that have ap- 
peared so far have proposed plans of 
their own for more liberal and less vague 
regulation than the present setup. They 
generally proposed limitation of from 
S to 10 flights a week behveen pairs of 

• Big domestic non^eds generally re- 
fuse to propose new restrictions on 


grounds they might limit automatically 
chances of certification and of more 
free-entcrprisc rights, if and when CAB 
ultimately comes to decide a new policy. 

• CAB enforcement action against non- 
skeds (for fiving more often than present 
regulation permits) continues unabated. 
Latest move; enforcement proceedings 
against the North American group for 
alleged circumvention of Board regu- 
lations by grouping several caniers with 
one sales agenev. 

• Federal courts recently upheld CAB 
power to restrict carriers to any business 
volume it choose.s. so long as the Board 
first holds proper hearings. Air Trans- 
port Associates. Seattle-Alaska nonsked, 
is scheduled to go out of business Apr. 
24, following approval by the Supreme 
Court of CAB revocation of ATA oper- 
ating riglits. 

• Two international nonskeds proposed 
that the Board lift its ban on passenger 
caniage by nonskeds in international 
operation. Their plans generally pro- 
posed frequency limits about the same 
as now peraiitted domestically, but with 
some extra allowances, 

• CAB hasn’t acted on the examiner 
recommendation to dismiss Seaboard & 
Western Airlines for failing to appear 
simultaneously in the nonsked investi- 
gah'on and in its rc-opened (after six 
years) trans-Atlantic cargo case applica- 
tion for certificate. Board dismissal for 
this technical failure automatically 
would revoke operating authority of the 
largest U. S. trans-Atlantic all-cargo 
operator. The Board then would have 
to turn around and issue a special ex- 
emption to Seaboard to carry cargo. 

• CAB has not acted either on exam- 
iner-recommended dismissal of four 
nonskeds from the previous Miami 
heatings for failing to present requested 
evidence. The case proceeds without 
them, pending CAB action. The four 
are Aero. Argonaut, Continental Chart- 
ers and Miami Airlines. 

► Case Schedule Indefinite— CAB orig- 
inally planned for the nonsked case to 
start in Washington, move to Miami 
and Los Angeles, and conclude in 
Seattle. Now it has been back and 
forth between Washington and Miami 


twice, and observers are betting it will 
return to Washington again. However, 
the examiners report that timewise the 
case is "on schedule.’’ 

Meanwhile, two new plans were sub- 
mitted to the Board by international 
nonskeds to compromise the twin ex- 
tremes of unrestricted competion and a 
closed shop for prewar certificate 
owners: 

• Transocean proposed that true inter- 
national charter operations unrestricted 
as to frequenev and that common car- 
riage range from three to six trips a 
month between any two points in the 
world. Transoccan president Orvis 
Nelson proposed that upward flexibility 
in frequenev limits be geared to sched- 
uled airline business volume. Nonskeds 
now arc prohibited from any flying 
passengers on international rotites. 
The earner said CAB and foreign gov- 
ernments should grant these rights to 
carriers who can qualifs- as to "fitness" 
for CAB certification. 

• Trans Caribbean president 0. Roy 
Chalk proposed a total maximum mile- 
age limitation of 120.000 miles for an 
international nonsked certificate, and 
restriction to six round trips per month 
between the home base and any of six 
foreign xoncs of the world. Trans Carib- 
bean also said nonskeds must demon- 
strate "fitness” bv minimum equity 
capitalization of S250.000, and opera- 
tion of at least two aircraft. 

► CAB Nonsked Problem-C.AR started 
this'Targe irregular carrier invesHption" 
to find a new regulatory policy that 
would permit independent airlines to 
expand business without risking price- 
cutting competition with already-certifi- 
cated airlines. 

Tlie Board opened the case after the 
Senate Small Business Committee 
accused CAB of trying to regulate the 
nonskeds out of business. Tire Board 
included individual applications of all 
nonskeds because a federal court ruled 
against a CAB regulation restricting 
nonskeds to only three trips a month, 
holding that it amounted to confiscation 
of the business without adjudicatory 
hearing. Present hearings of individual 
carriers are designed to grant due 
process of law to all remaining nonskeds 
with letters of registration ana to search 
for a more concrete economic poliq; 
than the present regulation, which CA6 
passed before nonskeds started aircoacb 
operation and scheduled airlines joined 
in on it. 

Positions of CAB, nonskeds, sched- 
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tiled airlines in the irregular carrier 
iiircstigatinn. 

► Domestic Operation— Coinmon car- 
riage is restricted to "infrequent and 
irregular fliglits.” whicli CAB interprets 
as anstliing from five to 10 flights a 
month between h'O cities, regardless of 
mimbcr of planes the carrier operates. 

N’onskcds’ gni’crmncnt contract 
volume is not restricted hv tlic Board’s 
economic regulation. Defense Depart- 
ment recently re-affirmed its poliev of 
letting air transport contracts to the low- 
est responsible bidder, regardless of 
whether CAB had revoked the carrier's 
letter of registration for flving too miich. 

Small one-plane nonskeds asked C.\B 
to define "infrequent’’ trips as up to 12 
a month, at least, and they ask the 
Board to lift its requirement of "irregU' 
lariti’’’ of schcdHling, .At present, even 
four flights a mouth can count as too 
regular if all flights arc on the same day 
of the week. 

Big nonskeds asked CAB to follov' 
tlic recommendation of the presious 
(Sparkman) Senate Small Business Com- 
mittee recommendation that "infre- 
quent” trips be defined as at least 14 oi 
1 5 a month and that the ban on regu- 
lar scheduling be lifted. The large 
operators also urged application of the 
regulation on a per-plane instead of per- 
carrier basis to permit some normal 
business incentive to expand service. 

► Intcniational Operation— P resent 
C.AB policy on international nonskeds 
prohibits passenger operation entirclv, 
iiKliuliiig charters such as student, club, 


civic and business tours. Freight is 
restricted to “infrequent and irregular’’ 
flights. But a maze of special govern- 
ment contract and exemption flights 
clouds the international freight fre- 
quenev definition. Government con- 
tract flights are permitted on both pas- 
sengers and freight; goiemment agenq' 
contract awards are bevond CAB eco- 
nomic jurisdiction. 

Intcmatioiia! operators asked pas- 
senger rights similar to those granted 
domestic nonskeds. On freight, most 
of them have applications in the current 
fre-opened) trans-.Atlantic cargo case. 

► Domestic and International- Sched- 
uled airlines urged C.AB to restrict non- 
skeds to contract flights only. 

N'onskeds asked permission to stay in 
and expand whatever line of air carriage 
tliev started and developed. 

Civil Aeronautics Act leaves it up to 
tlic bi-partisan Board to exempt or cer- 
tificate airlines CAB believes will scr\e 
tlic "public com enience and necessity'. " 

Associationis May Merge 

Air Coach Transport Assn, recently 
proposed merger with Independent 
Military Air Transport Assn. 

The two organizations presently co- 
ordinate procuring military air charter 
contracts through a joint control board. 
ACT.A has 39 caniers and operates 
about 60 field offices, mostly at or near 
Army and Naval bases. IMATA repre- 
sents 14 caniers and procures Air Force 
and Marine business. 


Pacific Aircoach 

• Plane travel to Hawaii 
now double ship traffic. 

• PAA and United carry 
17,400 in four months. 

Air traiel to and from Hawaii and 
the U. S. mainland, with a recent sharp 
jab from low-cost aircoach hires, has 
created .i scries of interesting phe- 
iiomena. 

Surprisingly, introduction of tourist 
flights by Pan American World Airways 
between the U. S. mainland and Hawaii 
last Dee. 1 lias caused no serious diver- 
sion from its regular first<lass business 

Pan American and United Air Lines 
account for the bulk of all air traffic 
mox’cd in this area. In recent years, ac- 
cording to available figures, United car- 
ried more passengers between Hawaii 
and the U. S. mainland than Pan Ameri- 

This lead now has been threatened 
by Pan American's earlier start with air- 
coach service. However, United inau- 
gurated its own tourist service Mar. 22 
and is making a strong bid to overcome 
Pan American’s initial advantage in the 
field. 

► Same Fares— Pan American’s tourist 
service has been highly successful. For 
the four-month period ended Mar. 28, 
a total of 8,347 passengers were carried 
in this lower-fare service. During the 
same period, 9,089 passengers used Pan 
American’s fir.st-class service. In con- 
trast, during tlic same approximate pe- 
riod a year ago 9,674 passengers flen' 
over the same routes in tlic first-class 
service. It is reported that Pan Ameri- 
can’s introduction of aireoacb has had 
some but not a serious divcr.sionaiy ef- 
fect on United. 

An interesting test as to diversionarv 
impact and the creation of new traffic 
bv tourist sclicdiiles «'ill now be at hand 
with both carricni providing comparable 
compctitiic services. United, bowever. 
is flying DC-6s with a 69-scut configura- 
tion uitb two-abreast seating- Pan 
American is flv ing the Strafocniiscr with 
an 81-scat configuration in a .series of 
threc-abreast seating arrangements. Tlie 
aircoach fare is the same for both car- 
riers, S12? (excluding tax) one-way. 
against a fir.st-class tariff of 5168- 

Ironicallv the influx of traffic bv air 
has caused a serious sliortagc in hotel 
facilities. In manv other noted resort 
areas, such as Miami, special promo- 
tional ait fares liave been developed in 
conjunction with hotel interests to 
stimulate busincs,s to fill up hotel rooms 
during off-season periods. In Hawaii, 
the exact reverse is true. Lack of hotel 
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sccomniodations is proving to be a 
serious limitation to air traffic- 

► Matson Interest— For this reason. 
Honolulu is now on the verge of em- 
barking upon one of the greatest hotel 
building booms of its histoir. For exam- 
ple. present hotels in Honolulu liave a 
total of about 1.500 rooms. New con- 
stniction definitclv under wnv should 
add 410. 

Furtlicr irony lies in the fact that 
the Matson stcamshship interests, 
whose ship traffic has suffered as a re- 
sult of air transportation, are at the 
same time one of the leading benefi- 
ciaries in anotlier direction. Tlic Mat- 
son interests own the three leading 
hotels, the Ros'.il Hawaiian, Moana .and 
Stirfrider. with a combined capacitv of 
about 700 rooms— filled largely bv air 
travelers. The Matson management was 
well advised in its attempt to obtain a 
certificate for air operation from the 
CAB. though the effort failed. 

Of interest is the fact tliat the Lur- 
line. Matson’s liixurs' ship, was rebuilt 
after the war at a cost of more than SI 8 
million. Tliis ship can accommodate 
722 passengers and makes the trip from 
the U. S, to Hawaii in 21 days, A DC-6, 
costing about SI mniion, transports 
about 70 passcnecr.s in less th.in 10 
hours. Tlie flexibility and economy of 
.air transportation thus becomes self- 

► Impact on Hawaii— Tli.it ship travel 
is rapidly losing ground to air transpor- 
tation is no longer in doubt. During 
1950, a total of 22.214 ship passengers 
visited Hawaii from the U. S. compared 
to 25.182 hv air. For 1952 only 15,140 
went bv boat. 34.592 bv air. As air- 
coach schedules are augmented, this 
disparity should widen even further. 


Air transportation is having a big im- 
pact on the economy of Hawaii. First 
in importance to Hawaii is its sugar in- 
dustry, closely followed bv pineapple 
production. Tourist business, now 
third, is moving up rapidlv. As more 
accommodations arc made available, it 
ir likely that in time tourism— largely 
stinudated by aircoach traffic— may be- 
come the prime industrial asset of the 
Hawaiian Islands.— Selig Altschul 

Two Big 4 Airlines 
Report Top Salaries 

■American .Airlines and Trans World 
Airlines have reported top executive 
salaries and stockholdings tor 1952 in 
reports to Civil Aeronautics .Adminis- 
tration, 

The A.A report shows president C. R, 
Smith received $63,064, or about 
$8,000 more than in 1951. Vice presi- 
dent and director O. M. (Red) Mosier's 
$37,145 was about $3,000 more than a 
year ago, and most other top e.xecutives 
got similar increases. 

TWA reported president Ralph 
Damon was paid $157,407 in 1952, 
nearly $50,000 more than in 1951, and 
chairman Warren Lee Pierson received 
a $5,000 increase to $95,844. Other 
executives got raises averaging $2,000 
each. Hughes Tool’s ownership of 
74% of TWA did not change mate- 

American Airlines 

Here are American Airlines salaries 
reported for 1952, with comparable 
1951 figures in parentheses (no bonuses 
or other compensations were reported 



\ new sight for visitors at San .Antonio 
Municipal Airport. Tex., is the terminal 
bnilding, which, with fixtures and improve- 
ments, cost $1.2 million. Included arc a 
children’s nursery and an underground eon- 
veyoi belt system for handling baggage from 


the buildiog to the aircraft. The structure 
has been designed so that each area can be 
expanded. Radar equipment is schednied to 
be installed in the tower at a later date. 
Architects for the project were Ayres & 
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Trans World Airlines 

Here are compensation and stock- 
holdings of all Trans World Airlines 
officials for 1952. with comparable 1951 
figures shown in parentheses: 

(Counsel for the CAB Rates Division 
has indicated that part of the payments 
to chairman Pierson and president Da- 
mon might be deducted from TWA's 
international mail pay.) 



Nonsked Role 

* CAB terms the irregulars 
supplementary carriers. 

* Ryan says they cannot 
compete with trunklines. 

Chairman Oswald Ryan defended 
Civil Aeronautics Board's policy of 
keeping nonscheduled airlines in a “sup- 
plementary" role in air transportation 
at sessions before two congressional 
committees, which drew record indus- 
try audiences. Congressional interest 
was slight. 

Tlie committee set Apr. 22-24 for 
follow-up hearings. 

At the House Interstate and Foreign 
Commerce Committee hearing, tire 
only critical questioning was by Rep. 
fohn Hesclton. 

He developed the Board's mis-state- 
ment, made in refusing certification for 
all<argo trans-Atlantic flights in May 
1952, that the Defense Department was 
not interested in such service (Aviation 
Week June 30, 1952), Defense De- 
partment had expressed its interest in 
a letter of January 1950. Ryan said 
tlie letter was unknown to members of 
the Board at the time and was a factor 
in the CAB decision to re-open the 

Heselton raised tlie question that 
the letter might have been willfully 
withheld and suggested an investigation 
to pin responsibility. 

^Alaska Air Seniee— Rep. Ihomas 
Pelly, who has indicated sympathy with 
the nonsked position, appeared satisfied 
with testimony by Joseph Fitzgerald, 
director of the CAB Alaska office, that 
air service now provided the territory 
is adequate. Although Ocean Van 
Lines, a major surface freight carrier to 
Alaska, ceased operations temporarily a 
few weeks ago, the additional traffic is 
“not taxing air service,’’ he said. 

The session with tlie Senate Small 
Business Subcommittee, was attended 
throughout by only one senator, Sen. 
Edward TTiye. Sen. John Sparkman 
and Sen. Lester Hunt made brief ap- 
pearances. 

►Continued Progress— “This Board has 
sought earnestly and in good faith to 
find a place for the irregular caniers in 
the national transportation system 
which would strengthen and preserve 
this segment of the system and at the 
same time keep the way clear for the 
continued progress of the certificated in- 
dustry toward the goal of a self-support- 
ing transportation system," Ryan told 
both committees. 

“But we have felt it to be our duty 
... to see to it that the irregular air 
caniers shall do the job which we 


authorized them to do and to supple- 
ment and not compete with the cer- 
tificated air transport structure of the 
nation." 

He reported: 

• There are now 61 irregular carriers 
compared with only 39 domestic and 
international certificated carriers. 

• The Board has not discriminated 
against irregulars in enforcement. From 
mid-1951 to the end of 1952. he said, 
15 formal and 52 informal cases were 
initiated against certificated lines, com- 
pared with only seven formal and 48 
informal case against the nonsked 
operators, 

• Incgulars showed a profit before 
taxes of $4-4 million for the year ended 
June 30, 1951. and of $4.6 million for 
the year ended Sept. 50, 1952. 

Nonskeds, meanwhile, made two 
counter-moves: 

• Air Coach Transport Assn, general 
manager Hamlin Jomnston .ittacked 
CAB, declaring only 54 of the 175 large 
independent airlines operating when the 
Board opened its “elimination" cam- 
paign in 1948 still are in business. 
These ate operating, lie said, "only be- 
cause the Defense Department uses 
their seirices for movement of military 
personnel," He called the Board’s cur- 
rent investigation "a farce.” 

• ACTA issued reprints of a 1948 
memorandum prepared by Louis Good- 
kind, tlien cliief of the CAB’s Bureau 
of Economic Regulations, declaring it 
“the master plan being followed by the 
Board to eliminate the nation’s inde- 
pendent airlines bv bureaucratic edict." 

The memorandum stated: “It is con- 
ceded that there are cert.iin limited and 
.special seirices which can he conducted 
bv large aircraft on a truly nonsehed- 
uled. irregular basi.s. These arc the true 
fixed-base operatinn.s. ... It is believed 
unwise, howei'Cr. to keep the door open 
to such few operators and tlius provide 
entrx’ for a host of undesirables.” 

Senate Small Business Committee’s 
recommendations, which were made 
last July, and Ryan’s report on each, 
follow; 

• Nonskeds should 1« allowed to have 
a minimum of 14 or 15 Rights per 
month. 

The irregul.irs, can operate "30. 60, 
90 or more flights per month, and no 
problem of economic minimums would 
exist” as long as the flights don't con- 
flict witli C.AB polics’ on regularitv. 
Rvan said. Irregulars are “encouraged 
.ind expected to operate to many 

But 14 or 15 regular flights a month, 
he objected, "is a proposal by the ir- 
reeulats to abandon or suhnrdin.ite the 
field thev were created to occupy and 
to enter instead upon new activities 
very’ .similar to those of the certificated 

• Permanent authority for limited, un- 
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subsidized coach-type service slioiild be 
gtaii ted. 

"liven if it be assumed that the ir- 
tcgiiliirs have ‘pioneered’ this type of 
service and have sptinod the certificated 
carriers into belated efforts to catch up." 
Ryan warned, the disersion of lucrative 
long-haul traffic would increase tlie sub- 
sidy bill of the certificated carriers re- 
t|iiircd to serve small non-lucrati\’e 

• Tile Board should not consider p.ist 
tcgiiliitily violations of minskcds in 
weighing certification now. 

In considering fitness and ability to 
engage in air trans|)ortation. the Board 
should consider s’iolations of lasv as 
"one factor” but "not a bar to the grant 
of authority,” Ryan said. 

Pioneer Challenfies 
CAB Marlin Ruling 

Pioneer .^ir Lines last week chal- 
lenged the Civil .\c-roiiautics Board de- 
cision forcing the carrier to sell its 
Martin 2-0-2s and buy back OC-3s, In 
a petition for rc-consider.ition of the 
C.\B decision, Pioneer said the Sl.OOO.- 
500 annual mail pay set by the Board 
last month is too low for DC-5 oper- 
ation if the airline is to expand scn ice. 

The C.\B ruling held that the Mat- 
tins arc not suited to local scrsice 
loutcs and taxpayers should not nncler- 
write a Pioneer experiment to prose 
2-0-2s will be more economic.il than 
DC-ss on short-haul routes in the long 

Pioneer’s petition cited six major rea- 
sons svhv it believes C.\B should in- 
crease the ordered Sl-million annual 
subsids’: 

• Increased first-year payment would bc 
uon-rccurrent. Pioneer a vear ago asked 
fis-e-vear pay of Si.752,000, increased it 
to S6.747.000 after six months of Mar- 
tin operation, and finallv asked S7.557.- 
000 for non-rcciirrciit integration prob- 
lems. "During its first six months of 
Martin scrs'ice. Pioneer . - - was enm- 
plctclv unprepared for tlic sudden en- 
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gine failures which no airline manage- 
ment could have reasonably foreseen,” 
the airline said. 

• DC-J costs "will continue well in ex- 
cess of $1 million a year without any 
prospect of reduction.” 

• Revised forecast for Martin costs dur- 
ing the five-year period "set back 
Pioneer’s timetable of progressive mail 
pay reduction by only one year,” 

• “Only reasonable prospect of eco- 
nomic self-sufficiency for Pioneer or any 
other local service airline lies in the con- 
s’Ctsion to other and more efficient 
equipment,” Pioneer said. The Board 
pres'ioasly has recognized this fact by 
supporting a proposed $8-million proto- 
type appropriation for des'elopmcnt of 
a new local sen'ice aircraft. Pioneer 
argued. Tlic carrier said S8 million 
would only bc a starter, and taxpayers 
would pay fat more for prototype de- 
velopment before it started paying off 
through increased mail pay to local air- 
lines buying and introducing the plane. 

• DC-3 service of Pioneer cannot ex- 
pand with demand unless the company 
increases its prei'ious ll-plane fleet. But 
the present fleet of nine Nfartins can 
handle substantially more traffic “at con- 
stantly lower passcngcr-milc costs and 
constantly reducing mail pay require- 
ments,” Pioneer says. 

• Martin costs arc "commensurate'’ 
with expenses of the other local airlines’ 
DC-3 operations. Pioneer cites its esti- 
mate of 1953 unit costs with Martins, 
compared to all DC-3 operators’ average 
costs to Sept. 30. 1952: 

Pioneer mail pav with 2-0-2s; 519.53 
mail ton-mile, 1.69 cents per available 
seat-mile and 60.8 cents per plane mile. 

DC-3 operators’ mail pay: 521.57 
mail ton-mile. 2.32 cents per a\-ail.ible 
scat-mile and 46.62 cents per plane- 
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America's PIONEEP Disiribulor 
of Aaronauliral Supplies. 


► Ait Transport Assn.'s freight agency— 
Air Cargo. Inc.— won out against Amer- 
ican Trucking Assn., Inc., and the rail- 
roads in a hearing before Interstate 
Commerce Commission. Airlines kept 
their greater zoning freedom in freight 
pickup and delivery service. 

^American Airlines, leading propo- 
nent for Civil Aeronautics Board switch- 
over to use of sales profit margin instead 
of rate of profit return on investment 
in rate-making regulation, turned in a 
net profit margin of 6.6% on sales in 
1952, compared with 6.5% in 1951. 
Revenues and expenses both gained 
15%. 
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► British Overseas Airways plans to start 
its fourth international jet Comet serv- 



i<s Apr. 13 on a London-Tokyo run 
via Rome, Beirut, Cairo, Bahrein, Kara- 
chi, Delhi, Calcutta, Rangoon, Bang- 
kok, Manila and Okinawa, 

►Civil Aeronautics Administration re- 
ports Chicago, La Guardia, Washington 
National and Los Angeles airports led 
in airline operations volume during 
1952, the same order as in 1951. San 
Francisco moved up one to replace 
Miami in fifth place. The 25 leading 
airports account for half of all CAA 
tower-controlled operations. 

► Intematiooal Air Transport Assn, has 
published a condensed record of the 
fifth lATA technical conference (Co- 
penhagen) discussion of factors affect- 
ing final approach and landing. Book 
chapter headings are: Electronic Aids, 
Aircraft Performance, Aircraft Instru- 
mentation, Visual Aids, Meteorological 
Requirements, Critical Heights, and 
Economic Aspects. 

► Northern Consolidated Airlines, Alas- 
kan company which resulted from 
1 947-48 mergers of seven operators, has 
C,\H-proposed mail pav of $2,891,820 
for Dec, 1, 1947 to June 30. 1952. Base 
rates thereafter; $1.76 a mile in summer 
and $2.70 a mile Nov. 1-Apr. 30. This 
is estimated to yield $1,345,642 a year, 
compared with $1,104,000 for fiscal 
1952. $804,000 in 1951 and $326,000 
in 1948. 

► Ozark Airlines is recommended bv 
CAB examiner Curtis C. Henderson 
for extension of Route No. 107 from 
Joplin, Mo., to Wichita. Kan., via Pitts- 
burgh and Chanute, Kans. 

►Philippine Air Lines’ DC-6 and 
DC-6B fleet has achieved 8 hr., 14 min. 
average utilization per day, including 
time lost in major overhaul, interior 
modification and spar cap rework. Com- 
pany received one DC-6B in June, an- 
other in August. Delivery of two of six 
Convair 340s ordered is scheduled for 
this month and June and two more 
before the yearend. Domestic DC-3 
service lost money last year, but total 
operation yielded a 2i% net profit. 

► Seaboard & Western Airlines has ar- 
ranged $5-million conditional financing 
by Chase National Bank on its four- 
plane, $8-million Super Constellation 
order for 1954 delive^. Company says 
additional Connie financing plans are 
under study. 

► Trans World Airlines survey shows 
TWA carries a higher proportion of 
women on trans-Atlantic flights than 
do other airlines. . . . Company now 
has a fleet of 155 planes; 68 Connies, 
10 Super Connies, 52 Martins, 13 
DC-4s and 12 DC-3s. 
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AT NORTH AMERICAN AVIATION 


One of the big reasons for the success of North 
American Aviation’s Electromechanical Department 
is its painsluking attention to small details — like the 
millionth of an inch on a gear or the hairline accuracy 
of the liny part shown on the contour projector. These 
small details are some of the factors comribuling to 

systems which arc being designed and developed 
by this department for projects which stagger the 
imagination. 

North American’s fine reputation for pioneering in 
far-reaching technical fields is pan of the answer to 
the question; “Why do so many talented engineers 
choose North American as a place to work?" Another 
is the extremely advanced equipment — much of it 


invented and built by North American itself — avail- 
able to the engineers who work here. 

In addition to North American’s popularity as a 
place to work, there are always fine career openings 
for imaginative scientific minds. If you like theory, 
you will discover an exciting and secure future in the 
fields of operations analysis, advanced dynamics, kine- 
matics, noise, error or information theory, systems en- 
gineering, statistical quality control or servo analysis. 

If research, development, or design is your specialty, 
you’ll find attractive opportunities in radar and com- 
munications systems, analogue and digital computers, 
automatic guidance systems or optics. 

Why not write for complete information, giving us 
your education and experience? 


mUtTJfl AMKRWCAX AXriATIOSif. JOSfC. 

/C\ Engineering Personrrel Section, Missile and Control Equipment Operofions 
12214 Lakewood Boulevard, Dept. 93-A, Downey, California 
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Newest C-47's available! 




AIRCRAFT 

OFFERINGS 


3 DC-3 (C-47) 
28 passenger 


2 C-46, 
40 ' 


2 C-46, mot 
Cargo, bi 
I G-21 Grui 


MT"jrr,5o 

1 PBY-5A Deluxe v 
21 passenger seaf 
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and prices to:- 

M SMITH & CO., II 


75i Dcl^ 
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BRAND NEW!! 
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Allisons & Cutlass 

In voiir issue of Aviation \^'EF,K, Feb. 
23, p.igc 13. }ou showed a picture of the 
Navy’s KTU 3 Cutlass. Your statement is 
iriic that the aircraft is designed for power 
from two Wcstiiighoiisc }4o engines, but 
the aircraft in the picture is powered bv two 
.\llIson )33 engines. The first sistcen 
I'"U-3.s .ire powered by .\llison [35 engines 
ficcJiisc Westinghonsc is better than a year 
late on delivery of their |46 engines. An 
I'TU-3 has never been finwn yet with a 
W’eslinghmisc engine and prnhably svon't be 
for several months set. 

I am sorry if I sound a little bitter, but 
1 am tired of seeing Westinghouse engines 
being credited in the F"U-3 when .Mlison 
engines are doing the [ob. 

J. W. Riddle 
•Allison representative at 
Chance A'onght Aircraft 
Daltis, Texas 

From Mr. Lederer 

Tliaiils for the editorial March 23. 
.Aviation AA'eek has always cooperated 
strongly with us on matters of flight safety, 
and your support has been very helpful. 

Tlierc wa.s one phrase omitted in con- 
nection with my remarks on Mr. Little- 
wood’s t.alk. AV'hcre I comment on what 
ufety means to ditferent people. I also said: 
"To the lawyer, safety me.ms that his wife 
will li.asc to be utisfied with last year’s 

Ferhaps vou arc not aware that manv 
United States airlines and KLM are also 
contrihnling funds under the cxprcis condi- 
tion that we would never accept funds that 
had strings attached to themf Karl Slick, 
aircraft manufacturers, oil companies, and 
accessories manufacturers arc also helping us 
financijllv in our svork. 

Tlie Cornell CuKCnheim Aviation Safety 
Center complements the work of the Flight 
Safety Foundation by specialiaing in the 
field of education and research, lliis organi- 
aatiun. due to the generosity of the Guggen- 
heim Foundation, is also meeting with wide- 
spread approval within the industry. 

Jerome LEDERpa, diaEcroR 
Flight Safety Foundation, Inc. 
2 East 64th Street 
Xcw York 21. N. Y. 

Handley Page Gear 

In .Aviation Week Dec. 22. yon refer 
to the collapse of the landing gear on the 
Handley Fage II. P. 80 bomber before 
initial flight tests, which kept it out of 
the FamhorougU Show- This report ivas 
also published in your issue of Sept. 8. 

As designers and manufacturers of this 
landing gear, we would like to make it 
clear that this report is incorrect, and that 
at no time has there been anv form of 
collapse on this undeicariiage. 

In our efforts to achics'c a mininnim pos- 
sible weight for this landing gear, we nave 
carried out extensive performance and 


strviiglli tests to insure that it has the IC- 
quired stmctiiral strength under all oper- 
ating conditions. This has resulted in a 
complete landing gear having a weight of 
3‘‘i of the aircraft all up weight, and which 
has gis'en complete satisfaction to the air- 
craft m.miifacturer. 

In siew of the false impression which may 
he created by sour reports, we shall be glad 
if ynii will piiblisli a correction, 

C. B. V. Neilson, Tc-cbnical Diivclor 
Klcctro-Hydraulics Ltd. 

I.is'crpool Road 
Waniugtou. England 

( Astation W'iu'k has rechetked since receipt 
of the letter above. Our informant abroad 
contends that the undercarriage eoiiapsed 
offer the profolypc was shippird by road 
from St. Albans to Boscombe Down, and 
after if was rc-asscnibled in August of 
I9S2.— Ed.) 

Lockheed’s Giants 

Our compliments to you and our thanks 
to yon and staff for the fine story on Lock 
hccd’.s "Cl.mts.” Irving Stone did his usual 
incclleirt work with the material, and I 
thought the layout especially effective. 

Bert W. lIoLt.owAV 
Director advertising, publicity. 

sales promotion 
Lockheed .Aircraft Corp. 
Burbank, Calif. 

Airports & Life 

III the March 9 issue of Aviation Week. 
soil have written a brief editorial entitled 
".Airports, Life & Death’’ which I would 
like to reproduce in the publication of this 
commission, lliis reaches all Indiana pilots 
and aircraft owners on onr list and is also 
mailed to other aviation commissions and 
dcp.irtmcnts in the country as well as inter- 
ested ont of-state parties. 

Miss Ei-Ieabetii Fettitt 
Chief. Special Services 
.Aeronautics Comniission of Indiana 
311 \V. W.ashington 
Indianapolis 4. Iiid. 

Praise 

I enjosed the article by Phil Klass on 
Caiac in the I'eh. 9 .Astation W’eek, In 
fact. 1 can honestly say that 1 look forward 
to es'erv issue of vnur excellent publication, 

B. L. PEFrER 

-Application Engineering Section 
Government Saliss 
General Electric Co. 

Syracuse, N. Y. 

Old Copies Available 

I base the hack issues of Aviation maga- 
aine, from the time it was first published, 
and was a weekly magaxine, up to about 
1939. AA'ould some collectot want them? 

Mrs, W'avne Parker 
Famani, Nebraska 


-Apr. 15-16— l•'ir.st annual engineering man- 
agement cnnftfrcnce, Management Di- 
vision of 'Hie .American Sodets’ of 
Mechanical Engineers, Rackhain Bldg., 

.Apr. 20-24— .Aeronautic Production l"orum. 
National .Aeronautic .Meeting and .Aircraft 
I'lngineering display (SAE). Hold Gos’cr- 
iior Clinton and Hotel Statler. New York. 

.Apr. 20-Mav 2— .Annual Conference of Tech- 
nical Committee. Intcmatiunal .Air Trans- 
port .Assn., Caribc Hilton ilotel. San 
Juan, Puerto Rico. Helicopter Symposium 
will he a principal feature. 

Apr. 21-24— S.AE Committee .\-6. Aircraft 
Hsdraiilic and Pneumatic Kqnipinent 
meeting. Governor Clinton Hotel, New 
York, N. Y. 

.Apr. 25-May 2— First annual National Trans- 
continental Handicap -Air Cruise for pri- 
s'ate planes of 3011 hp. or less, Philadel- 
phia to Palm Springs. Calif., sponsored by 
Philadelphia Junior CJiamljcr of Com- 

.Apr. 27-28— Iowa 1 hennodsnaniics S_vm- 
posinin. Stale Ihiivcrsity of Iowa, Iowa 
Citv. 

.Apr. 29-Mav 1—1953 Electronics Compo- 
nents Ssmpositim (AIF.E-IRE), Shakes- 
peare Chib. Pasadena, Calif. 

May 6-7— Second annual Skylady Derby, 
sponsored hv AA’oinen’s National ,Acro- 
nanticnl .Assn,, sanctioned by N.A.A and 
conducted under FAI rules. Prom Fort 
Smith, .Ark., to Memphis, St. Louis. Kan- 
sas Citv and return to Fort Smith. 
W’N.A.a's twenty-fourth aiiinial consen- 
lion svill follow at Fort Smith. 

May 8-10— Oklahoma City Air Fair. AA'ill 
Rogers Field, Oklahoma City, Okla. 

May 11-13— Natioiral Conference on .Ait 
borne Electronics. Dayton Billmore Hotel, 
Dayton. O. 

May 14-16— American Helicopter Society 
Forum. Mayflower ilotel. AA'ashington. 
D. C. 

May 15— .Air A'oiith Day. lajs .Angeles Inter- 
national Airport. 

May 16— Armed Forces Day. open house pro- 
grams at local US.AF, Nasy, .Amiy, Marine 
and Coast Guard installations. 

May 18-22— Fifth National MaterLils Han- 
dling Exposition. Convention Hall, Phila- 
delphia. 

Mav 18-22— .Avialiou Seminar, National Fire 
I*rotection .Assn, annual meeting. Palmer 
House. Chicago. 

May 19-22— .Annual convention Aviation 
AA'riteix .Assn.. Ft. Worth, Tex. 

May 20-22-I.AS, AIEE. IS.A and IRE joint 
National Telemetering Conference, Edge- 
water Reach Hotel, Chicago, III. 

June 11-13— Fifth annual .All-Women In- 
ternational .Air Race. AA'celand, Ont., to 
New Smyrna Beach. Ma.. sponsored by 
Ninetv-Nincs, liic. 

June 17H9— Mid -year meeting of .Aviation 
Distributors aiid Manufacturers -Assn., 
Chateau Lake I,ouisc. .Alberta, Canada, 

lulv 15-16— I.AS .Annual Summer Meeting, 
flonois Dinner. I.AS Building. Los 
.Angcle.s, Calif. 

Sepf. 7-15—1953 SB.AC Coronation Year 
Flving Display, Famborough, Hampshire, 
England. 
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PRODUCTS - SERVICES’' 
ACCESSORIES 


CEMTRIFUGAL 

CASTINGS... 

Seiiet 

for meat easfings 

Se4t 

io prevent gas and 
({quid leaks 

For detaila, write for booklet, 
American Non-Gran Bronze Co., 
Berwyn, Pa. 
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CONTROL PROOUCTS-INC 

306 SUSSEX STIEtr • HARRISON, H. J. 
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ENGINEERS 
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Wilh Experience on Alrireunef. 
Ecrulpm.nl iDitrumeDlatloD, Ky- 
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TOOL DESIGNERS 
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KAISER METAL PROOUCTS, Inc. 
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AVIATION WEEK, April 13, 1953 




EDITORIAL 



Col. losepb Adams in a Marine Helicopter 


A CAB Member Who Gets Around 

Col. Joseph Adams is one Civil Aeronautics Board 
member who learns about air transport first hand. 
Board members have been criticized by the airline in- 
dustry ever since CAB was set up in 1938 because they 
have regulated a very dynamic business from armchair 
and staff research memoes. Only a few members and 
chairmen have broken this ivory tower tradition. 

Col. Adams not only came to the Board with a rich 
background of flying, but he is polishing it with up-to- 
date field study of such promising air developments as 
tlie helicopter. He has returned from two weeks active 
dufy with Marine Helicopter Squadron No. 1 at Quan- 
tico, Va. 

This group is developing and testing innumerable 
uses of copters in support and combat. In all, he has 
flown five copter types, including some experience he 
ran up on one Marine type last year. 

His Marine Corps training, transport and combat 
time stands at 3,200 hr, in almost 50 types of aircraft, 
but the colonel is not content to base his CAB decisions 
and voting on the past. He realizes that a first-hand 
knowledge of the remarkable helicopter, for example, 
will be important to him and the industry the Board 
regulates. Certainly the copter will perform a vigorous 
role in commercial air transportation within a few years. 

This inquiring attitude ^ready has won him praise 
from the Helicopter Council of the Aircraft Industries 
Assn. Its chairman, B. L. Whelan, expresses the Coun- 
cil’s feelings this way; 

“It is most commendatory that a man in Col. Adams’ 
position of responsibility in relation to the aviation in- 
dustry chooses to determine for himself the basic facts 
regarding helicopter construction, operation, and per- 
formance. ’The helicopter presents an entirely new 
facet of air activity. It is related to the airplane only 


in that it operates in the same medium. In all other 
respects it is an entirely new vehicle and should not be 
burdened by the restrictions necessarily imposed on other 
forms of air transport. After all, when the auto replaced 
the horse it was not required to cany' oats and a feed- 
bag. and the acreage for grazing gave way to a garage for 
parking. Col. Adams now is in a position to recognize 
the difference between the horse and the auto.” 

We hope Col. Adams continues his first-hand brief- 
ing tours, and that he will influence his fellow-members 
to lea\e their chairs in the Commerce Bldg., and see what 
makes this great air transport industry tick, and learn 
what problems keep it from moving ahead faster than 
its current pace. If he can do this, some of those Board 
decisions of the future will sound much more realistic. 

Reconciling AI! Views on Jets 

It is another bright sign of the Air Line Pilot Assn.’s 
increasing maturity and foresight that it has polled mem- 
bers on their recommendations for the first American 
I'et transport planes which will be built. As reported 
elsewhere in today’s Aviation Week, these .suggestions 
have been screened by the engineering staff of the union. 

Obviously, no commercial plane can be designed, 
built and operated according to the desires of the pilots 
alone. And undoubtedly a few of the suggestions will 
receive a cold reception initially, in some operations, 
sales and production circles. 

Few commercial products being built today represent 
so many compromises as the airplane, and the jets, with 
their new restrictions and unsolv^ problems, will demand 
unprecedented cooperation of all groups in commercial 
air transportation. 

But certainly it is true that the increased precision and 
importance of the piloting job, and the tremendous cost 
of each plane, make it mandatory that we give more 
consideration and thought to the needs and wishes ex- 
pressed by pilots than we have ever done before in the 
construction and operation of any other transport types. 
’The recent Chicago sessions of ALFA officials with in- 
dustry have already set the pace for sincere and harmoni- 
ous discussions. 

We have faith in the fairness of the aircraft industry, 
the airlines and the flight crews to work out new con- 
figurations of airliners that will set records in efficiency, 
economy and safety for jet equipment. 

This crucial designing job seems even more important 
than the exercise of our vaunted American production 
knowhow, if we are to beat the British products, over- 
take their five-to-seven-year lead, and clinch undisputed 
leadership in this dramatic and important international 
race. 

—Robert H. Wood 
NOTE TO EXECUTIVES: Is Aviation Week on vour mailmg 
list fur releases and annoimcenients? Our address is 3T0 W. 42nd 
St., New York 36. N. Y. 
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When Zero equals Five 


Yes-ii's a fact- Ihe Sperry Zero Reader* 
Flight Director coinhines informaliun 
supplied by five basic instruments. ..the 
gyro-horizon, directional gyro, magnetic 
compau, sensitive altimeter, and cross- 
pointer meter ... for simplified manual 
control of aircraft. 

Widely specified for military , passenger, 
and executive planes, the Flight Direc- 
tor reduces pilot fatigue during en route 
(lying. It combines the necessary infor- 
mation on a simple two-elcmcnl indi- 
cator and directs the pilot how to move 
the controls to maintain altitude and 
heading with esisc. This simplified direc- 
tor prcsemalion . . . w-here the pilot flies 


manner, whether for leisurely cruising 
or for making landing approaches under 

The Flight Director was developed by 
Sperry with the cooperation and encour- 
agement of the All-Weather FIving 
Division. U-SAF- and the Air Tran.sporl 
Association. Its drama slart.s mure than 


forty years ago with Sperry’s first re- 
search in gyroscopic flight. And the end 
of such resetirch and development will 
never he in sight. For Sperry's program 
is coniimious. As it works for today, 
il pioneers for tomorrow, meeting and 
solving such complex problems as are 
presented in the fields of jet aircraft and 
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nuts Rollpins 


dia. from 1/16" to 1/2" 


HEX NUT 


CLINCH NUT 


HIGH TENSILE NUT 


SPLINE NUT 


1200° F. HIGH-TEMP. NUT 



Every major aircraft now being assembled relies on the 
vibraliun-proof holding power of ELASTIC STOP nuts. 
Only ESNA manufactures a complete line of all types 
and sizes of self-locking nuts. 


Rollpins are slotted, tubular steel, pressed-fit pins 
with chamfered ends. They drive easily into holes 
drilled to normal tolerances, compressing as driven. 
Extra assembly steps like hole reaming or peening 
are eliminated. Rollpins lock in place, yet are read- 
ily removed with a punch and may be reused. 

Cut assembly costs by usings Rollpins as set 
screws^ positioning dowels, clevis or hinge pins. 
Specify them in place of straight, serrated, tapered 
or cotter type pins. 



ELASTIC STOP NUT CORPORATION 
OF AMERICA 




Elastic Stop Nut Corporation of America 

Dept. N34'425 Vauxhall Road, Union, N. J. 

Please send me the following free fostening Information: 


O Elastic Stop Nut Bulletin 

Q Here is a drosving of our 

D Rollpin Bulletin 

product. What fastener would 

□ AN-ESNA Conversion Chart 
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